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FOREWORD

Sénae, Peacock, Rokitansky, and Keith, one after the other, richly ad-
vanced our knowledge of congenital heart disease, but it was left to Maude Abbott,
fired by a spark from Osler, to make the subject one of such general and widespread
interest that we no longer regard it with either disdain or awe as a mystery for the
autopsy table alone to discover and to solve. She has been the most important
of the pioneers in establishing congenital heart dizsease as a living part of elinieal
medieine.

For a long time the medieal world has awaited a textbook on eongenital heart
dizease by Dr. Abbott, whose contributions in this field have up to this time been
aeeeszible only in her system-monographs or in the periodical literature, In
assembling her material in preparation for a future work of such importance she
presented a notable exhibit before the Centennial Meeting of the British Medieal
Association in London in 1934 and again before the Joint Meeting of the Ameriean
and Canadian Medical Associations in Atlantic City in 1935 and before the Ontario
Medical Association in 1936. It is this exhibit with some modifieations and addi-
tions that has been put into permanent and convenient form as an Atlas,

Pavr 1. Waire.

BosTon, Mass.
Suly, 1006






INTRODUCTION

This volume presents, in a somewhat unusual form, a
pietorial retrospect of the author's personal experience in
what may now be considered a specialized field of elinico-
pathological research. A first-hand knowledge of the
exact morphology of a large range of cardiae anomalies,
obtained in the first place through an intensive early
study of the rich material accumulated under the author’s
vare a8 Curator of the Medical Museum of MeGill Uni-
versity, has been continuously applied and amplified
through more than three decades of activity, by observa-
tion of congenital heart disease in the wards and autopsy
rooms of many great hospitals both at home and abroad.
Of recent years, also, an ever-inereasing consultant corre-
spondence has grown up between the writer and clinicians
in many parts of this continent, who have sent in their
material, often unique of its kind, to the MecGill Museum
for description and diagnosiz, This cireumstance has
brought a wider range of these rare conditions under
personal notiee than would have been otherwise possible
and has thus supplied a large opportunity for the
evaluation of the various aspects of this subject and the
segregation in it of the different clinieal types into which
these conditions naturally fall. The flood of recent
literature and the more exact data now available through
modern laboratory methods have been likewise conducive
to the clearer understanding of this subject, which is only
now coming into its own as a field of vital human interest.
It is, however, a well-recognized fact that, in elinieal
medicine, the intimate personal knowledge of a relatively
small number of individual cases is likely to yield a
richer harvest in the understanding of diseased condi-
tions than wider generalizations covering a more vast
materinl. The concentration upon the clinical picture
presented by his own carefully studied patients was the
source of Svdenham's contribution to the nosology of
disease; and Osler himself looked back upon the 750
autopsies performed by himself at the Montreal General
Hospital as the very foundation stones of his career. In
the intriguing subject before us, the study of each
individual case is indeed the sole key to the compre-
henszion of these obscure econditions, in the investigation
of whieh ““the music of the spheres” is dimly perceptible
behind the inevitable fulfillment of ontogenetic and
teleologic laws. It is, therefore, this serviee which the
present Atlas seeks to render to the student, in placing
before him, in objective form, the actusl morphologieal
substratum of the experience of a single individual
worker, Not all the cases presented were the author’s
“own,” in the narrower sense of the term, but all, even
those eulled from the writings of the great observers of an
earlier generation, may be considered, through the
writer's intimate familiarity with their detail and con-
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tent, a personal observation, in the deeper meaning of the
term. The conditions illustrated here represent a fairly
complete range of those cardiae anomalies “of elinical
significance " observed to date, the only serious omissions
(made for lack of space) being those of congenital pul-
monary dilatation (on which see B. 8. Oppenheimer,
Tr. Assn. Amer. Phys., 1933, 48: 290) and pericardial
defect (reviewed by the writer in Osler's Modern Medi-
cine, 1927, 4: 657).

A short autobiographical statement, relating how the
writer's attention was first drawn to this extraordinarily
interesting subject, the part which Sir William Osler
took in rendering effective her early work in this field,
and the evolution of the reseaveh itself will be, we
believe, in place here. Appointed to the curatorship
of the MeGill Museum in the year 1899, just after her
return from two years' preliminary training in Internal
Medieine and Pathology under Ortner and Kolisko in
Vienna, the author became at once interested in an
unlabeled specimen in the collection. This was a three-
chambered adult heart presenting an anomalous septum
euiting off a small supplementary eavity, from which
arose the (untransposed) pulmonary artery (Pl XXIT,
Fig. 6a). At the suggestion of the late Professor Wyatt
Johnston (himself a museum enthusiast), an inguiry was
addressed to Dr. Osler, then in Baltimore, azking whether
he eould identify the ease, He replied promptly that he
remembered the specimen perfectly, having often demon-
strated it to students during his professoriate at MeGill,
and that it had been reported in an early Edinburgh
journal by “old Dr. Andrew Holmes™ (first Dean of
the MceGill Medical Faculty). The writer accordingly
located the article in the Transactions of the Edinburgh
Medico-Chirurgical Seciely in 1824, where it appeared
with a fine copper plate engraving of the heart, and
learned from it that the autopsy on this ease (which is
atill unique in the literature of cardiac anomalies) was
performed by Dr. Holmes at the Montreal General
Hospital in 1823, the vear of the foundation of the
MeGill Medical School, in the presence of the other three
founders of that institution. This remarkable eombina-
tion of interesting features and cireumstances led to her
republication, in 1901, of Dr. Holmes's report along
with his engraving of the heart and a semidiagrammatic
sketeh of the cireulation by Dr. R. Tait Mackenzie
(Pl. XXI, Fig. 6b), together with a biographical sketch
of this early elinico-pathologist, who is one of the most
i|1||]nr_:rrh|nt and inh,!re.h_iti,ug ﬁglll‘l‘ﬁ in the medical hi.-'u#rjl‘_'l.'
of that period on this continent. It was this semi-
historieal, semipathological article, together with the
writer's activities in the eataloguing of the Pathological
Colleetion made by Dr. Osgler during his term as Patholo-


















PLATE 1. DEVELOPMENT OF THE REPTILIAN AND MAMMALIAN HEART
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PLATE II. COMPARATIVE ANATOMY. FISH AND AMPHIBIAN HEART
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PLATE III. COMPARATIVE ANATOMY (Continued). THE REPTILIAN HEART
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PLATE V. CLINICAL CLASSIFICATION OF CARDIAC DEFECTS. ILLUSTRATIVE DIAGRAMS
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Fig. 2.—Group II.
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PLATE VI. ANOMALIES OF THE AORTIC ARCH AND ITS BRANCHES

Fig. .






COARCTATION OF THE AORTA OF THE ADULT TYPE. HISTORIC CASES

PLATE VIL







PLATE VIII. COARCTATION OF THE AORTA (Conifnued). PERSONAL CASES AND CLINICAL FEATURES
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PLATE IX
A. BICUSPID AORTIC VALVE. B. SUPERNUMERARY AORTIC CUSPS

A. Congenitally bicuspid aortic valve iz a relatively rare condition which does not of itzell produce signs or symptomes. Nevertheless

its presenee 18 of serious clinical significance on aceount of the fact that it almost invariably undergoes sclerotic ehanges and beecomes the
seat of a subacute bacterial endocarditis usually with lethal results (Fig. 8); or the ascending aorta immediately above the valve may
undergo dilatation with dissection of its coats and secondary rupture into the pericardinm {Fig]s G, B, 10).
differentiate between a congenital union and a postnatal inﬂammutur:,r fusion,

It is important tllml'm t-u
The macrozeopie features distinetive of a congenital origin

wore first pointed out by 8ir William Osler in 1880 and again in 1886 in o careful morphologieal and statistieal study of 16 personal m,
the microseopic criteria however, which alone ean furnish positive evidences in doubtful eases, were first established by Sir T. Lewis and
R, T. Grant (1923) in their brilliant histologieal investigation of the arehitecture of (a) the normal and () the conjoint sagmmﬁ. In

it they show that the normal reversal of the annulus fibrosus with the elastica of the aortic media which takes place at this I-THBM-

in the abortive commissure, the annulus remaining submerged beneath the elastioa which may pass over superficially in an unbroken llﬁ"!ll',

ar undergoes n confused w |1m'lmg

Fig. 1.—Diagram by Leéwis and Grant of the structurés supporting the
normal aortic valve.  Serinl peconstruetion mnde from vertieal seetions taken
through the entiee breadth of the aortie lumen.  The stippling reprosents the
anriic maeding the vertieal lines the annulus fibrosus, AF.; the heavy black
lime, & V., indicates the fibrous layer of the valves; DLE. the deep and S.E.
the superficinl endings of the elastica of the madia; M8, membranous sep-
fum; M.V, mitral valve; A P oand Lo, the right anterior, posterior, and
lofit anterior eusps; A, B, and O the commizsares formed at the junction of the
right mnad left anterior, rght anterior and posterior, and at junction of postorior
and left anterior cuspa; 8.0, anad LO. the two coronary arterics.  Noto that
here the normal reversal has oseurped, the annalus emerging from below snd
passing superficially to the deep elastica over the top of cach commissaure,

Fig. 2.—Diagram of the structures supporting a congenitally bicuspid
aortic valve with no trace of raphe. Serial reconstruetion by these authors
from a specimen in the Museum of University College,  Lottering as in Fig. 1.
Note that at the =ite of the abortive commissare the annulus fibrosus les desp
ta the elastiea, the latier sweeping superficially over the foor of the sinos
Behind the composite eusp and curving over the slight elevation ||-|:|:n|lu'md ia_ll.'
the (displaced ) membranows septum.  (From article by T. Lewis and R T.
Grant, Heerd, 1923, 10: 23, 35, Figs. 1 nnd )

Fig, 3.—Peacock's case of congenital bicuspid aortic valve with unien af
right anterior and posterior cusps (commissure B) and partial fusion of
anterlor segments. The aortie arch laid open to show the deformed aortic
valve which i irregularly thickened nnd the sinus behind the conjoint ousp
unegqually divided by a prominent mphe.  The ascending aoria k= dilated
and the descending areh s narrowed i8 the isthinus region buat undergoes &
baalbsous dilatation after entmnes of the patent ductues.  Female infant, aged
10 weeks.  (Bpecimen (o the Museus of University College, deseribed and
figured by Thomns B. Pencock in his Walfermalions of the Human Hearl,
2d ed., 1806, p. 152, PL viii, Fig. 1. Congenital origin confirmed by Lewis
nndd Grunt Fig. 4 balow.)

Fig. 4—Microphotograph of serial section taken by Lewis and Grant
through the abortive commissure in Peacock's case of bicuspid aortic valve
demonsirating its congenital crigin.  The main ridge (r) is seen rising above
a eeftral space which iz the normal projection upward of the ventncular
eavity bolow the commissune and is lined by endocanilinm contnining n strong
layer of clastic tissue (V.e, ventricular elastien), Externally to this the
filbroms laper of the valve is continuons with the annalus Gbrosis (anf.), and
the whole ridge is eoversl on its mortic surfaee with a thin layer of elastic
timsee (5.0, ) which i continois on either zide with the aortic media, and is
itself in part covered superficially by a layer of foetal connective tisue repre-
senbing & mueh thickensd subendothelial laver (F.e). " These obaerpadions
elamp ik .-|'¢-_|'.-|rn-.-r.ry iLE aF l,'l,l'l.lg‘i'.l”]l'ﬂl Jllﬂ!fll.l'ulﬂr:u:r.lh _Irq'u' f.ﬁc_lll u,‘hﬂl'fy showe (hel e
tiee cusps hepe been [aid doaen i ome sheal withow! subdivigion,” (From the
article by Lowis and Grant, éhid., pp. 32-33, Fig. 8.]

Fig. ba.— Microphotograph of n serinl transverse section through the raphe
af & bicuspid aortic valve due to infammatery fusion, showing normal com-
missurnl relationships.  Note that the connective tisue of the nnonlos prsses
superficially ta the nortie medin to form the apex of the commissure, while
the deep layers of the olastica pass uninterrapted below the annulius, the
il existing,  From a man aged 45 with advaneed aortie stonosis
with « ficatbon of cuwaps, dying from congostive [ailane.

Fig. ib.—Transverse serial section through raphe of a congenitally bicuspid
aortic valve H‘lunlng lack of normal reversal. A layer of connective tissue (the
appears below the whorled elastie Gbers of the media which

H porficially fale, aged 26, Coronary cusps fused, raphe almost
alfiternted A nial fnding in death from ballet wound,  (From L, F,
Bishop wnd M. Trubek, J, Tech, Meth, 1936, 16: 123, Fig. V, and 118,
Fig. 111 o

& Hpwerimess in the Cardiae Anon

aly Collection of MeGill Unlversity,

22

Similar observations on the structure of the commizssure were recorded by Gross and Kugel {.dmnn i
Peath,, 1931, T: 445) and recently by Bishop and Trubek (Fig. 5). i

Fig. 6.—Bicuspid nortic valve with fusion of right anterior and posterior

segments (commissure B) and huge saccular aneurysm of right anterior sinus
of Valsalva eroding sternum and rupturing externally.  Atheroma and dilata-
tion of asconding aorta, sortic insufficieney.*  (Reported by M, E. Abbott,
Liteman Ann. Vol,, 1932, 1: 23.)

Fig. T.—Four of Osler's 16 cases of bicuspid aortic valve believed to be
congenital, showing a raphe of varying height behind the conjoint segment
and sortic incompetency. 4. Fusion of coronary segments with low almost

obliterated raphe. The conpuint segment is defective at its rght postenior
e from uleerative endocanditis and is here anchorsd to the sortie wall by o

tenddinous cond.  From s blacksmith, nged 26, dying from eardise dropsy.

b. Fusion of coronary cusps with high raphe, the conjoint shorter than the
single segment. Chronic infective endocarditiz with calcification of vegeta-
tions and multiple valvular aneurysms. From o man aged 45 d.rf.n; with
symptoms of severe aortle valvalar disease ®

¢, Fusion of coranary cusps with low raphe, the fused shorter than the single
segment. Ulcerative endocarditis with perforation of single -p.-.l’. From
a young man, aged 20, who presented symptoms of acute endocanditis but
died suddenly of rupiured cercbral ancurysm (7 congenitall.®

d. Fusion of anterior segments with low raphe and 'q"-lhnld‘dﬂtﬁnr in
the conjoint curtsin. The single cusp longer than the comjoint segment.
From s man aged 42, dying of cardiae dropsy afterd months’ illness,  (Reported
by William Osler with four othor casea in the Monireal General Hosp. Repia,
Clin, amd FPoth., 1880, 1: 233, Pl IX, Author's cases I, WV, I, and IV
respectively,  Boepublished by hime with eight sdditiona]l esses, Tr. Amer.
Asen, Phys., 1836, 1: 185.)

Fig. 8.—~Congenitally bicuspid nertic valve with fusion of coronary cusps
and almost obliterated raphe, insufficiency of segments, and infective endo-
carditis and mycotic aneurysm of circumflex branch of left coronary artery
rupturing inte wall of left auricle with extensive myocardial infarction of left
ventricle.*  Associnted subnorial sopinl defect, hypoplasia and eoarctation
of norta.  From a tall spare man, aged 34, who presented a mmﬁn
murmur (generated st the defect) but was in good health until the last year,
Symptoms of baeterial endocarditis twe months and repeated anginal attacks
of ineressing severity, in one of which he died. Blood culture was negative,
bt abrundant streplocoec in the vegetations and in wall of aneurysm.  (From
n ense in the serviee of [, 8. Lewis. Reported by M. E. Abbott and W. H.
Chase, J. Tech. Meth,, 1929, 13: 171}

Fig. 9.—Bicuspid acrtic valve with calcified raphe behind fused (coronary)
cuzps and great elongation of single segment, dilatation and dissecting aneu-
ryms of ascending acrta rupturing into pericardium. The soriic valve is
caleified and insufficient and the heart in a state of marked cecentric iﬂ]ﬂl‘-—
trophy. The right coronary orifice is displaced high above the sartic ring. *
iReportes by M. E. Abbett, Lilman Arn. Vel., itid., Case 2, p. 21, Fig. VL)

B. Supernumerary Aortic Cusps

Fig. 10,—Fourth acrtic ¢usp of irregular triangular shape interposed
between the two coronary segments and united with the left of these by a
low raphe. Saccular aneuryem of the sinus of Valsalva behind this combined
sogment with dissection of wall amd impsnding rupture.  Syphilitic mesa-
orlitia with aortie selerosis and insufficieney.®  (Heported by M. E, Abboit,
ibid., Case 4, p. 28, Fig. IX.)

Fig. 11.—Anomalous aortic valve. Fourth semilunar cusp fused with the
left anterior ome, the sinus behind these being incompletely divided by a
high raphe. The right anterior and posterior cusps show multiple fenestra-
tions. Mo othor anomalies or disease of the endecnrdium.  From s man
nel 21 wha dicd of miliary tubereulosas.  (Unpublished case of L. F. ishop,
Jr)
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PLATE X. OTHER ANOMALIES OF THE ENDOCARDIUM

Fig. 6.






PLATE XI. A. HYPERTROPHY OF THE HEART IN INFANTS. B. CONGENITAL RHABDOMYOMA







PLATE XII. ANOMALIES OF CORONARY SINUS

Fig. 1a.

P - L eft Corenuey rI:lrll:n’,

ﬂu:‘“ Vainaf M shail

Fig. 2.













PLATE XIII. PATENT DUCTUS ARTERIDSUS
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PLATE XIV
DEFECTS OF THE INTERAURICULAR SEPTUM AND PATENT FORAMEN OVALE

These cases may be divided, from the clinieal standpoint, and for convenience of diseussion, into two main categories, which are illus-
trated by the disgrams opposite, namely, defeetz at the upper part of the interaurienlar septum, with which are ineluded cases of primary
persistent pateney of the foramen ovale (Figs. 1-5), and defeets at the lower part of thiz (persistent ostium primum Figs. 6-8).  The latter
rages are always associated with cleavage and insufficiency of the anterior mitral segment, and so do not produce a distinetive lﬂllﬂl:l-lt
picture but are of especial interest from their freguent association with mongolian idiocy (Fig. 8). Large defects at the upper part of ﬂlﬁ: A "-f.‘
septum, on the other hand, are among the most interesting and significant chapters in the entire range of congenital cardise disease, For 4
these cases demonstrate, more conclusively than any others of the cyanose fardive group, the dynamic effects of o permtmtuteml—‘rm B
shunt upon the heart and cireulation.  Moreover, they supply, in the great dilatation of the pulmonary artery and the aemnh'i:hnm'_-
trophy of the heart with hypoplasia of the aorts that invariably supervene, direet anatomical proof that the eourse of the anomalons -
eurrent is from left to right through the defeet until such time as a failing left heart induees a reversal of Aow with ﬁ;mo{mm |
failure and the sudden onset of a “late eyanosis.” A classic example of this type is shown in Fig. 2. 8o pronounced are the ﬁm in,
all easzes of large nuricular septal defects that a definite clinical entity is established, which can be dingnosed with o fair degree of Eﬁ.ﬂ?ﬂlﬂw .
in the light of modern roentgenclogical findings, especially in cases in which physical signs of the defect are localized over the midpre-
eordium or midsternum, and a venous pulse iz pereeptible in the neck and liver.  H. Roesler (Areh, Ini. Med., 1934, 64 : 330) points out ]
that, in the cases of massive right-sided eardiae enlargement in which dilatation predominates over hypertrophy, the silhouette of the right
heart as seen by x-rays extends usually Tar into the left ehest with the huge pulmonary are above on the left and the aortic knob w

or absent ; and that for the same reason the electrocardiogram shows only a moderate right predominance in the presence of ﬂﬂmﬁﬂt |
heart enlargement. ]

Acouired valvular lesions, especially mitral insufficiency and stenogis, are very commonly associated with these defects and thnhhﬂ i
egombination forms the well-recognized syndrome known as mitral stenosis with interauricular insufficiency, of which the clmnmnplfn 2
shown opposite (Fig. 5) was reported by the writer o year before Lutembacher deseribed this condition as a clinieal entity. T

In two eases of paradoxical embolism through a patent foramen ovale presented by W. W. Beattie (Fig. 3), this author m&&ﬂﬂlﬂ
important observation that, in cases of valtular patency, this phienomenon can take place anly when a previous pqdmnnarymbom |
haz redueed the pressure in tlw right auricle.

{For hibliogmphy se¢ page 35.) i i

Fig. 1.—Diagram showing the course of the circulation in patent foramen at 21 and disnppeared at 28, Acute rheumatism at 14, Repeated attacks of
ovale and defect at the upper part of the interauricular septum. The pressure [niling compensation since age of 28, Right hemiplegia at 30 (crossed embol-
being highest under phiyaiological conditions in the left auriele, the dirction i ?). Admitted in congestive failere with auriealar filirillstion, m
of the shunt s from lefe to Hght through the defect (indicated by the solid and severe dyspnoea.  Examination showed a prespslolie murmier and faint
hlack arrow) until & pathological fac of pressure seta in in the right aoricle Wil it fourth Left inderspace near aternum,  Terminal evanosiz.  (Case of O
lending to n reversal of flow (broken arrow). (From the aricle by W. T. F. Martin. Reported by M. E. Abbott, Ini. deen, Med. Wus. Bull, 1915,

Dawson and M, E. Ablott, Taternal. Clin., 1024, 4: 164, Fig. 6.) G: 129, Alsoin Blumer's Bedside Ding., 1925, 2: 300, Fig. 254.) } ]
Fig. %, Huge defoct at upper part of interauricular septum sbove and Fig. 6. DHMagram of the circulation in defect at the lower part of the inter-
posterior to cloged foramen ovale. Pulmonary dilatation and atheroma with auricular septum (persistent ostium primum). The remarks made under
insufficiency and caleification of cusps and hypoplasia of aorta. Eccentric Fig. 1 regarding the direction of shunt and ferminal reversal of l.’ﬂqu;ﬂrhuu
bypertrophy of right chambers. * ; aleo,  (From Dawson amd Abbobt, td, p. 165.)
a; Lol Towrt Jaid apou: to hiowes o Wlie, Akrow: Topcpboaie oc By e el Fig. T.—Large crescentic defect at lowsr border of inferauricular septam

pidge of the dilated pulmonary artery; ¢, the narmow sorfie vestibule; d, the
relatively amall beft auricle; «, the sureular sepinl defeet, size of holf a dollar; :il.ll:-"i‘r-lﬂtll.::t:' of :I.I.ﬁl'iﬂf mfnﬂ segment, hypertrophy “:im ‘m 2
i, e closed Toramen ovale; g, the defective aurenlar sepium; &, the mitral i ..“ I:III..P:I = ﬂ",ll.t right ventricle, dilatation Mm
valve: §, the interior af loft ventnele. ¥PO
e g frige ; : ; £ The heart is laid open 1o show the interior of the lelt chambers: g, the dilatod ¥
b The greatly dilated and hypertrophied nght ehambers laid open (o =how: Befi muiriehep b o bwo gekrtn of Bl sl nt Laetin 4 of the ikl I

a, the hage dbefect in the interauricular sepium; b, orifiee of inferior vena cava;
e, complete aleenee of Eustachinn valve or annulis ovalis; o, the dilated ;n:::]:hME IR CrE AN K mplilmmm |
comnary sinus; ¢, (he dilated gines of the right ventriele; f, orifiee of seperior ; CHE
vena cava; g, e dfective inter-aurcula septum; B, Jussgo 100 COMS Of i Coatuped art soubds ot beand 8t e, spesc Mo asasiu SN
€. The base of the pulmonary copus showing the greatly dilnted artery with ;?‘E?&:H&: ;:I[ E. Abbott and J. Kaufmann, J. Pk and M Sk !
thickened, enlearcons and insufficient cusps, the hypoplasie norla and the L 4
ditated right aumele shove and behind this,  (Dmawing by A, Cheney.) Fig. 8. Persistent ostium primum with cleavage ﬂflﬂﬂﬂ“ﬂﬂlﬂﬂﬂlﬂ .
From a woman aged G4, who had worked hand a2 a charwoman and had had and deformity of tricuspid septal cusp. No cyanosiz®
perfeet health until six months before death.  Since then fmnsient eyanosis The auricular septum presents a valvular patency of the hm“'h E
and malnise,  Admitted semicomatoss with marked cyanosis and cedems and and ends below in a erescentic free border which forms tho upper ; |
died beefore examination of the chest could be made.  (Reported by M. E. of a defest 3 by 2 em, large, the lower border of which i 5?“““' by the over- |
Abbotk and J. Ksafmann, J. Path. end Beel, 1910, 14: 535, Caso 1.) lapping uppee halves of the complotely divided anterior mitral segnwent. 3
Fig. 3.— Widely patent foramen ovale with antemortem adherent thrombus Feam an infant which presonted a peeuline murmur over the precordium
in right auricular appendiz, which beeame the source of paradoxical embolism. anil wis t_h'" sulsject of W“ ddivey,  Death nt 10 months from broncho-
Ihe foramen measured 3 by 2em. The right chambers were greatly dilated preumonin,  (Case of Keith Gordon,  Reported by M. E. Abbott, Int. dsan.
| there was m small ||.nﬂw|r|.|ﬂ|. defest nt bise of the interventricular septum, Med. Mus, Bull, 1924, 10: 111, Case 2.)
rammen ovabes b, antionlar seplam. Fig. 9.—Premature closure of the foramen ovale with generalized anagasea
v aged 49, who beeame short-winded at 39 and devebloped deep af the foetus and pulmonary artery joining descending sorta through widaly
oeilerma shortly before death from oedemmn of the glottis.  (From patent ductus, *
Pamdoxical embolism associnted with two types of patent The valvuls foramini=s ovalis forms s distended membrane bulging inte
e, . Tech, Meth,, 1925, 11 64.) the lelt auricle and above it is seon the ereseentic border of the closed foramen
'lr1h-1d|agraph fmm a case of mitral stenosis with patent foramen ovale,
ovale, g charaeteristic miteal sonfiguration with great enlargement of From & male footus, stillbom in the cighth month of the mother's second
pubmunn re mned might heart and absence of aortic knoh. (Reported by pregnancy, which was charactenzed by great hydmmniws.  The mlimhﬁdj‘
W. Daesslor and H. Hoesler, Ziseh, £ Ein, Med., 1930, 1138 42, Fig. 2.) was the seat of an enormous generlized osdenn and the rght anricle was dis=
Fig. & rge gaping foramen ovale with calcified lower border and fenes- tepded.  The fornmen was seen (o be eccupiad by a thin translucent fmem-
trated an ovelis and aequired button hole mitral stenosis, great dilata- brane eroased by numerous fAne trabeculne, which apparently closed it
tion and bypertrophy of right ventricle, widening of pulmonary and slight oo letelv.
coarctation of aofta.” o, pocket in wall of left sariele. (From Willinm Osler, “Cases of eandiae abnormalities,” Montreal Gen,
From s married woman aged 35, who had borne one child.  Menscs 861 in Hesp, Clin. and Path., 1880, 11 177.)

* Specimen in the Cerdise Anomaly Colbsctbon of Mellill Univensiiy.
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PLATE XIV. DEFECTS OF INTERAURICULAR SEPTUM AND PATENT FORAMEN OVALE

PERSISTENT OSTIUM  PRIMUL
ACETIC.  MYPOPLASLA

Fig. 4.
Didaled _JLLH.' suyiculir lﬁﬂ‘!:'.

Fig. 5. Fig. 9.



PLATE XV
A. DEFECTS OF INTERVENTRICULAR SEPTUM. B. DEFECTS OF AORTIC SEPTUM

A. Localized defects of the interventricular septum are usaally situate at the base of the heart just anterior 4o the pars membranacea
and open on the side of the right ventricle behind the septal tricuspid segment.  Less commonly the defect lies more anteriorly and apens

is mormal in the heart of the python (P I, Fig. 4), and a5 sceurred in the remarkable case of K. Weiss (Arch. Ind. Hﬂi., 1927, 39
In l.1rlli'4.>11'|.[!|ll‘-'l‘|.ll?d cases of (I.:-Ewu in the ﬁr-.st of thﬂe ]omtmm [mﬂiﬂd'w de Koger), thig is uﬂ-uﬁlly qult-e a amall npemn; which tr

phy elll"ﬁl sigms, Imm VET, A uhnaily' :IlHl:nrllu consisting of a hologyvstolie rather harsh murmur maximum in the third nrfuul'thlﬁi
space, aceompanied in about a third of the cases by a distinet thrill (Fig. 2). The electrocardiogram reveals in some cases a partial
block (Fig. 71, indicating that interference with the bundle fibers has oocurned. G_v'a.nmia is absent except as a transient or t
feature, and is even then rare.  The clinical picture is thus that of absenee of symploms in the presence of distinetive physical signs in an
wige normal individual, and the significance of this lesion lics not in the lunctional efect of the defect, but in the great l'mqumnr
a subacute bacterial endocarditis develops along its marging or on the opposite wall of the right ventricle (Fig. 6).

B. Defect of the aortic septum may be loeated above the valves or, more commonly, it oeeupies the right sortic sinus ﬂf"'i'a;i:jiﬂ

(Fig. 9). A bulbar septal defect below the aortic cusps is not infrequently associated. The physical signs are characteristic of the ar
venous communication above the cusps and the danger of infective endarteritis is very great.

A. Bee on this sulject; H, Boges, * Communication conginital du coour par inecclusion du septum interventriculaire,” Bull. do Pacad. de Méd., lﬂ'ﬂ’, h : '
E. Duped, Bull. See. Anat. de Pards, 1501, 6: 404; LeHoux, “La cyanoss tandive " (moladie de Roger), Paris Thests, 1002; Harl, Fireh. Arek,, lmmm 3
J. G, Monckelserg, * Usber das "Irn"rhnll.-tn iles 1In.rn- ventrioulnr Svatem in Cortniloculare Bintrintum,” Studien = Path., u, Enbicickelung, 1920, 22 448; %m.
U Large alefect in lower part of intervenirienlar seplom with impaiced eonduetion and terminal eyanosis," Arch. Tni. .H'uf 1927, 38: 705

B. Beo the article by M. E. Abbott on “ Clinieal and developmenial study of a ease of roptured aneurysm of the mh‘- anterior nortie sinus of wm"
Comdrit, Med. Biol. Research, Sir Williom Osler Anniersary Volume, Paul B. Hoeber, 19185, 2 : 884 (Figs. %, b and ¢) for full bibliography on 'Ihmbjﬂtih
date; nlso articles iy Hekitoen, **Large defect in septum botweon pulmeonary artery and norta, the heart normally developed.  T'r. Path, Soe., m M
1000; C. Gochrung, J. Med. Research, 10630-21, 42: 49; T. G. Moorhead and E. C. Smith, .Fn.ﬂ J. Med, Sei., 1923, p. 545, Fig. 1.

A Fig. 7.—Electrocardiogram showing partial heart block in a case of ma
3 de Roger. From a bov aged 10 years. The tmcing shows 2 sinus rh)
Fig. 1. —Dingram showing; the course of the circulation in localized, uncom- with & partial A-V block of 2:1 degren. The auricular rate is 78, the ven-

S S .:'\--l

plicated defects at the base of the interventricular septum (maladie de Roger). tricular 38 per minute, There is no delay in bundle branch & '!l'h
Tl blnek arrow passing rom left 1o nght through the defeet shows that the the ebectrics] axis devintion,  The contour of the doflsotion i normal,  (Tra
shunt = arterial-venous ander the normal comditions of a relatively higher ing nnd interpretation by G, Nisolson.) .
pressare in the left ventricle.  The detted arrow in the opposite (Aght 1o leit) A~
dirsotion imlicates the possibility of a (terminal) reversal of Aow. {From B
Abbott anid Dawson, Frternat, Clin., 1024, 4: 166.) Fig. 8.—Diagram showing course of the circulation in defect m“
Fig. 2.—Heart-signs record from a caze of maladle de Roger. Graphis geptum. Nole that the anomabous communieation botween mmm
represoniation of the holsvsiolic murmur and secompanying thrill with pulmonary artery is direetly above the valves and that an :
maximuzm indensity al the foarth left inlerspace near stornal berdor; also shunt (indieated by black arrow) exists. (From Abbott .n_ﬂ m
variations of the warmur, in intensity, pitch and relation io first sound, at Trdernal, Clin., 1924, 4: 106.)

the pulmonary and aoriie areas, at apex, along the right sternal border and
pw]l'rimt:r at left angle of seapula. ill'iu:.'r:m nn?mrcl made for this Fig. 9.—Congenital aneuryam of right aortic sinus of 'de il
Atlas by H. N. Begall, Reforence under P1, X111, Fig. 5.} inta conus of right ventricle with associated bulbar septal mﬂj
Fig. 3.—Small ventricular septal defect just anterior fo the undefendeq ~ Subacule infective endocarditis with acriic and pulmanary in
#pace (maladie de Roger), view from left ventricle.® The anomalous opening hypoplasia of aorta and dilatation of pulmanary artery. i
admits o knitting neslle and has selerosed thickened marging. Heart was m:u;;ﬁ?:;::ﬂ:]iﬁ?;h‘;ﬂt"mﬂ:::::’m :‘:i‘:w
sk emlarged and weighed 230 gm.  From a female aged 20, who died acei- e ; :
dentally (feom burning). Specimen 141228 in the Medieal Museam, pre- Lobow this, andd probis passed thirough both orificrs,  Luxuriant
sented by John MeCrae. (Republished from the article by M. E. Abbottin  of infective endocarditis clothing mangins of the defacts, opposite
(heler's Mo, .“'ﬂ'll.., Iﬁ‘.’T.. 4: {mr Fi-ll. ﬂE'I CHIER Bﬂli u'l'ﬂ‘thlﬁﬂﬂﬁj pulmumnr “I’I’Iﬂltﬂn {D]'I-'I'III; h!' I E
Fig. 4.—Large ventricular defect at base admitting a slate pencll. View b. Interior of left ventricle and sortic valve showing the p
from right ventricle.® From an infant aged 48 dave.  The right ventricle lhl‘ml,gh the defects in the “Ehtl ventriche mmm ‘h ﬁl.l!
was slighily hypertrophisd and the pulmonary artery dilated, Specimen nbove and in base of left ventricle below ‘M“lhtlﬂﬂlﬂmm s
No. 14122, presented by John MoCrae,  (Republished, i, p. 689, Fig. 615 nnd insufficieney nnd reeent vegetative endoearditis of 'u‘m ’
Fig. 6.—Orihodiagraphic drawing from a young man aged 17. Disgnosed From u tall spare man aged 38, intelligence tbove average, in perfect health
clinfcally as ventricular sepfal defeet. Second (pulmonary) are = slightly until nine years before death, when after a severe strain he suddenly developed
inereased,  Right anrienlar border pulsated very strongly and synchronoasly symiptoms of cardias insuffickeney, never well since. l}nmtn-litn, wﬁ‘
with left Dorder, Veniricles slightly enlarged symmetrieally.  (From precordial impulse and very superficial diastolic thrill of maximum -_ oy
A. Diotlin, Hers wnd Gefiiae im Roentgenbild, 1923, Fig. 115, p. 225.) if geeond and thied left interspaces transmitted fo left :ll'ﬂllﬂhrj" anid I.'hl.l- :
Fig. 6.~ Ventricelar septal defect (maladie de Roger) with ncute bacterial nipple line, and very loud rough continuous murmur with dinstolic accontu- i
endocarditis of tricuspid segments adjacent to and screeming the defect. ation, maximum in third left interspaee, heard 2 in. from chest wall and over
"~1upb}'ln-:n-::n!. seplicaemia.  View looking inte right ventricle showing the entire thomx,  Low rod coll count and lescocytosis, h‘h seplic MM'
i cireulbar orifiee of the defeet, with smooth magnns lving just behind thoe witl oecasionnl ehills.  Slight cedemn but never eyanosis.  (From u case in
wlar treuspid segment, the ventrieolar surfsee and chordae tendineas the seeviee of W. F. Htmurbtan reported by M. E. Abbott in Conlreh. fo Med.
1 are lopded with thrombotic vegetstions, The endocardium else- el Biol. Research Sie Win. Osler Memarial, P. B. Hocber, 1018, 2: “;'1
ars healthy,  Apex slightly bifil. Fige. 1.a04.2.) .
o previewsly healthy boy of 214 vears, who presented a modemtely Fig. 10.—Maodel by Tandler showing interior of embryonic bulbus cordis
ty harsh precordial svstolic mumour, maximal to lefe of lower at & stage when two points of communication existed between the great
itended by o systolie thrill over midsiernum. No ocvanosis or trunks above and below the point of fusion of the distal bulbar swellings 1
Developed suddenly a severs sore throat with epistaxis and high and 3. A., aorta (fourth night arch); P., attachment of pericardinm; PL, -

tempepsture and two weeks later admitted to the Good Ssmanitan Hospital, pulmonary ariery (sisth arch); d. Be. 1-3, distal bulbar swellings 1 and 3;
Boston, in profound toxaemis, lescooytes 40,000, 8. Albus in puare eoltame p. B, A-B, proximal hulbar swellings A and B; * peint at which the sound +
in bleod stresim,  Dingnosis of Hoger's disease with infective enilooarditis in the commaon lumen disappears, amd ** point at which it reappears below in |
made intra vitam.  (Published by courtesy of Pagl DU White,  Art deawing the common lumen of the hulbis cordis; S.ap., septum aortico-pulmonale; |
msade for this Atas by Muriel MeLatchie, Massachusetts General Hospital.) Compare ihe defecis above and below the right noriic eusp in Fig. 8. (From |
* Speclmen bn the Carbiae Anomaty Colbeotion of MeGill Ualvessity. Keibol and Mall, Ewibryology, 1012, 2: 532. Reprinted by permission. ) |
R
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PLATE XV. A. DEFECTS OF INTERVENTRICULAR SEPTUM. B. DEFECTS OF AORTIC SEPTUM

e I--m.-"ﬂn;l:l‘n _m_lg._ __...._E]_,_"""f L]
i R Ll ) :I’M“Iﬂ PR BESASE AT AEfE
"Tﬂ"fﬂkl'lﬂrluﬂj_lﬂ. i S

. - s i
SEFTAL DEFECT | L) T R A S













PLATE XVI. SYMPTOMATOLOGY OF CONGENITAL CYANOSIS

Fig. 1.
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PLATE XVII. PULMONARY STENOSIS AT LOWER BULBAR ORIFICE. ALL CARDIAC SEPTA CLOSED

ELBnlD FoRAMCN &V

EUSTACHIAR VALVE -

B onus GRTICE 's” |

Fig. 7.
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PLATE XVIII
A. PULMONARY AND TRICUSPID STENOSIS WITH CLOSED VENTRICULAR SEPTUM. B. EISENMENGER COMPLEX

A. Pulmonary Stenosis with Closed Septum. Apart from the rare condition of constriction at the lower bulbar orifice with l.]lwl'dlil
septa closed presented in Plate XVI, a group of eases exists of palewdar pulmonary stenosis without any other complicating lesions, mupi,f
in most instances, & patent foramen ovale.  This condition is practically always inflammatory, the result of an endocarditis running ita
cotrse in later foetal life after septation has been completed.  In these uncomplicated eases the right ventricle is always the mt@tl,
marked simple hypertrophy and the right auricle dilated (Fig. 2), but the heart is otherwise normal.  The tricuspid orifice is lisble to be
involved in a similar lesion of inflammatory origin (Figs. 3 and 5). Such cases are much less frequent than the developmental typoani‘
pulmonary stenosis with associated ventricular septal defect and dextroposition of the sorta (P1. XIX), but the clrm:lntmjr ‘are
more favorable, in that the chief (and with elosed foramen ovale, the only) cause of raised oxygen-unsaturation is retardation of ﬁw'ﬁlﬂl
inereased deoxyvgenation in the capillaries (Lundsgaards D factor), & venous-arterial shunt (1 factor) being cither absent, or {‘llhnqthl.
foramen evale is open) present in o mueh smaller volume than in the large shunt that takes place through an assoviated septal defeet in the
so-called * tetralogy of Fallot” (Pl XIX). Cyanosis is therefore usually moderate in degree and of relatively late onset, frequently not
appearing until after early childhood.  The condition tends, too, to become progressive, though recurrent attacks of rtheumatie mdmﬁﬂn
upon the thickened valve are a common event, This is well illustrated in the elassic case shown in Fig. 6, in which cyanosis first w
in the ninth year.  Clubbing became however, a very marked feature, the eapillary factor evidently predominating,.  For the same reason
the average duration of life is longer than in the tetralogy, although Paul White's famous musician (Pl XYII), who presented aaluﬂ.-n
example of the latter combination, broke the record for both groups by surviving into his sixtieth year.  Because of the superficial location
of the lesion and of the fact that the current is not deflected into the acria through a septal defeet, physical signs, consisting of a harsh
gystalic murmur with a pronounced thrill, maximum at the pulmonary area, are nsually very marked. There may be an e‘n]npﬂ]ﬁ_l—
monary are from dilatation of the pulmonary trunk above the valve; and right predominance is a marked feature of the electrocardiogram.

B. Eisenmenger Complex. This term has been nsed by the writer, in default of a better, to designate an unusual combination, which
was first disgnosed during life by von Schritter and was reported by Eisenmenger (Ziseh. £ kitn, Med. 1897, 32: 1), of ventrieular n];itni
defeet with dextroposition of the aorta without any pulmonary stenosis or hypoplasia.  This rare condition is to be distinguished from the
much more frequent tetralogy of Fallot, in which pulmonary stenosis is an essential feature of the otherwise identieal combination.  The
term “ biventricular aorta™ has been proposed by Blackford for thoae eases of reilends asrta in which this vessel rides astride the ﬁpﬁm
arizing from both ventricles above the defect, but it does not cover others in which it springs *“dextroposed ™ entirely from ﬂlﬂhﬂ]ﬁ V-
tricle. A= both these types form a single elinical group, we are still in need of a generie name, if that adopted by the writer is discarded.
Cyanosiz and elubbing in these eazes are moderate and set in Iate and the latter feature may be absent.  Physical signs are those of the
septal defeet, and the systolie murmur i= usually beard in the back but not in the vessels of the neck, A classic example of Hmﬁqmliﬁm
in & man aged 60 years with atheroma of the dilated pulmonary artery and ealcification and insufficiency of the pulmonary valve has been
reported lately by H. L. Stewart and B. L. Crawford (Amer. J. Path,, 1933, 9: 637), .

olubbing, healthy and active, until the age of nine, when cyanosis Iqt bﬂlll

A following sore throats. Precondial bulging, mough systolic thrill n.ﬁimn
Fig. 1.—Diagram of the circalation in pulmonary stenosis with closed al third left interspace, rough systolic murmor maximum ltlpﬂuipil-
wventricular septum and patent foramen ovale, (From Abboil and Dawson, monary area. BB T600,000; leucocyies 22,000, Iﬁ.ﬂ in
Indernel. Clin,, 1924, 4: 172, Fig. 11.) attack. (Reported by M, E. Abboti, I, 8, Lewis and W. 'ﬂ' Mdﬂ x

J. Med. Sei., 1923, 188: 636, Case 1. Drawing by W. W. Beattie of Speeimen
Fig. 2.—Heart showing pulmonary stenosis from inflammatery fusion of No. 0906 in MeGill Museum. ) Y
cusps : ventricular septum cloged. A classic example of this condition in an

adult heart. The rght ventricle iz hypertrophied and the dght aurdele B

greadly dilated,  (Beproduesd by permission from “Les affections con- Fig. 6.—Diagram showing the circulation in localized defect of 'h w_-

genitales™ by J. Floury in Eneyclopédie Medico-Chirwrgicale, 1034, 13: 4075, ventricular septum with dextroposition of the aorta, (From .ﬁ.hhn“-l.ﬂw

Fig. 3.} son, Inlernal. Clin., 924, 4: 170, Fig. @) .
Fig. 3.—Pulmonary and tricuspid stenosis of inflammatory origin—ven- Fig. 7.~ Henart, x-ray and elecirocardiogram fram a case of interventricular

tricular septum closed.*  Great hypertrophy of right ventricle and dilatation septal defect with dextroposition of aorta and great dilatation of Fﬁm
of right auricle. Male infant aged 4 months.  Moderte eyanosis becoming artery (Eisenmenger complex). Death from cerebral abscess. -

extreme before death from bronchitis, small patency of lforamen ovale a. View of exterior of heart, showing the groat hypertrophy of the l:hhl
(Regeorted by Wi, Osler, Wontreal Gen, Hoap, Reple. Clin. and Path,, 1880, ventricle especially of the conus and great dilatation with ll_ﬁ!umhl.ll of.
1: 185, PL IV, Figs. 1, 2, Specimen Mo, 7422 in the Canliac Anomaly Col- pulmsnary artery,

leation of MeCill Mosseaens, ) b. Telecroentgenogram of the heart, sl ing | linx ow it
: : : : e et . righi-sided hyperrophy.
Fig. 4. Diagram showing eirculation in tricuspid and pulmonary stenosis ¢. The left ke Fabl i o akcr i Jacn Sl MOTCIHUIRLLE 1 il

with clozed septum. The pulmonary artery 15 here hy nsic, the right 3 ; :

veml ||..-||-_: greatly hypertrophied and the fAght auriels |:|4'|||.::::!":I]I:.'lJ Eﬁmﬂ'iﬂﬂ_;;f Eﬂﬁ.urn:aih:::fﬁbrmrﬂ:%?md ﬂ?! :;T;lﬁtm‘rﬁmm
P Larivitre.) d. Electrocardiogram showing right preponderance, Split R and 8, and
slight delay in conduction (bundlehmneh Lloek).

From & young man aged 21 vears, with hoarsoness and aphonia since age
of 13 (from pressune of the huge polmonary eonus on recurrent laryngeal
nervel.  Blight evanosis and dyspneen on exerfion bui e clubbing.  Loud
systolic murmuar over heart, maximum st palmonary arca and =oft dia=talic
to left of stemum,. Cerebral sympioms developed two weeks hefore death
from large abscess in right front parietal region (streptococens haemolyticas),
Thet septal defeet measueed 2 om; across, the pulmonary artery & em. and the
morta fem. in circumierence.  (From the Medieal Clinke of the Clifton Springs
Banatarium, reported by Baumgariner and Abbott, Amer, J. Mol Sei,
* Epecieee b the Cardine Anomaly Colleethen of Melll Usiversity. 1589, 17T : 630.)

Fig. B.—Hearl in tricuspid and pulmonary stenosiz of inflammatory origin
pinkole pulmonary erifice surmounted by recent vegetations. Great
trophy of right ventricle and auaricle.®

Dipwedd pulmonary cusps with rphe a,0,0; & central pintele orifice
|y vegetations; {2) conus of fnght ventricle showing a, puckering
1 by thickened endocardium; (3) lower bulbar orifies formed
praventricnlaris, b trabocols sopramanginalis; (4) interventnon-

From » young girl aged 14 with severs dyspooen and marked eyanoss amd
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PLATE XVIII. A. PULMONARY AND TRICUSPID STENOSIS WITH CLOSED VENTRICULAR SEPTUM. B. EISENMENGER
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PLATEXIX. PULMONARY STENOSIS AND ATRESIA WITH DEFECT OF VENTRICULAR SEFTUM (TETRALOGY OF FALLOT)
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PLATE XX. PULMONARY ATRESIA WITH CLOSED SEPTUM. AORTIC, MITRAL AND TRICUSPID ATRESIAS
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PLATE XXI. A. PERSISTENT OSTIUM COMMUNE. B. COR TRILOCULARE BIATRIATUM AND BIVENTRICULARE
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PLATE XXII
A. COR BILOCULARE. B. PERSISTENT TRUNCUS ARTERIOSUS
A. Complete absenee of both auricular and ventrieular septa, frue cor biloewlare, is a rare condition, usually associated with grave anom-

alies such as persistent truncus (Fig. 7), displaced pulmonary veing, éte. Az suech it constitutes one of the three most extreme forms of
morbus goerulens that exist, the other two being pulmonary atresia and transposition of the great trunks both with closed ventricular

septum (Pl XVII and XXI1T). Such subjects present profound cyanosis from birth and die in very early infancy.  In some cases, hn,'_,

ever, when a free collateral cireulation or an azsociated transposition has provided a more favorable path for the cireulation, early ad
life may be attained.  The highest age on record is that of Rudeli®s patient, & eyanotie girl with marked elubbing and dyspnoes who
at 16 of pulmonary tubereulosus; and that of Wood and Williams, & mulatto servant maid presenting the same picture and dying at 15
purulent meningiti=.  In the former ease the great trunks were transposed, but in the latter apparently not. .

B. Persistent Truncus Arteriosus. In this interesting condition either the aortie septum is completely absent or the ﬁﬂdﬁ‘w
arterial trunk that emerges from the base of the right ventricle presents on its interior wall a crescentie ridge indieating its beginning septa-

tion (partial truneus, Fige 36 and ). A ventrienlar septal defeet is always associated, and the blosd supply to the hangs is derived from

larger branches given off from the primitive truneus well above the aortie valve,  In addition a eollateral eireulation to the limbs is usually
developed either from the bronchial or oesophageal arteries or through anomalous vessels from the descending sorta.  As & result these
enses fall clinically into the group of marked but not extreme eyanosis, with onset of symptoms frequently delayed until the end of the
first. wear in life and with clubbing as a marked feature. The average duration in 21 cases was 4 years but the case by Carr, Gmdjh ﬂ:ﬂ
Rockwell lived to the age of 36, A aystolie murmur probably generated at the septal defeet iz ysually present.

In the elassic type of this condition first deseribed by Preisz, the large anomalons trunk is supplied with four semilunar nu;qi in]i

this i= theoretieally to be expeeted ; for in embryonie life the primitive aorta hing four distal bulbar swellings, two of which hmﬂh

divided in the descent of the aortic septum, making six valvular segments, three in the aorta and three in the pulmonary artery |
tively, so that, in the absence of septation, four valve segments should theoretieally persist.  Hulse indeed definitely Wmmh

there are 1’r1'|l'|." three cuspa as not being examples of true truncus.  However, a number of well-authenticated cases with only ﬂlmﬁ- m { i

exist, including the two reported by the writer (Figs. 5 and 6) and in Carr's ease the valve was bicuspid. A very interesting pm[[t m
by recent studies, and illustrated here by the case of Allan Roos (Fig, 8a), i the embryonic condition of the fieshy and irregularly ﬁiﬂ:njqd
acrtie euszps. Rigidly to be exeluded from this eategory of persistent truncus are the eazes of pulmonary or aortic atresis rnporhﬂ

the title truneus solitarins asrticus or pulmonalis as the case may be, in which a lnrge trunk funetions for both ciroulstions in the phmnf
the olditorated pulmonary artery or aorta, the vestiges of which are traceable as a cord ending blindly at the heart.  Such cases mm
differentiated from true persistent truncus for the entire configuration of the heart is different, and examination mllrmhmm
ventricle hidden in the fleshy wall of one or other ventricle behind the atresic orfice (gf. Pl XX, Fig. 9).

A. Cor hibseolors: R, [ Rodoll, Anat. Soe. Greal Bril. and Freland, 1900, Feb, 17-19; L. Rivet and L. Girand, Arche des mal du eofur, mirm:
i, H. Wood and G, A, Williama, Amer. J. Wed. Ser., 1028 176: 242, B P{"I‘bl.ﬂlﬂl‘ll truncus arteriosus: H. Preise, Beitr. path, Anaf, 1580, T: 283; N. W. Ingalls,
Anat, Bec, 19015, 10: 8; W. Hulse, Firch. Arch,, 1018, 226: 16; W. Klemko, ZM. Path., 1025, 36: 307; H. AL ﬂlh'u'm':l‘hm.u Amer. J. Path., 1027, 3t 61 1 G. Peas,
and G, Agoatond, ..Jln.'ﬁ dles mml. rfu eoenr, 1028, 812 18: K. H. Finley, Amer. J. Pah, 1930, 8: EI?' P. F. Ehapire, ..-!rcﬁ Park. ]m‘ ﬂ,m] Lm
Virch. Areh., 1031, 279 : 8i0; E. M. Humphreys, Arch. Path., 1932, 14: 671; D. C. Beaver, Arch. Path., 1033, 16: 51; F. B. Gt.l‘l‘,R.'H. Croodale lﬂ-l. E F_,.
Rockwell, Arch, Path., 1035, 19: 833; A. Roos. Amer. J. Dis. Child., 1035, B0 : D66,

[

A Fig. 4.—Diagram showing the circulation in persistent truncus uﬁﬂ_

Fig. 1.—Dingram of the circulation in complete absence of the cardiag with defect of interventricular septum (venous-arterial shunt), ﬂ"m
septa (cor biloculars) with transposition of the great arterinl trunks.  (From Abbott and Dawson, Irternat. Clin., 1024, 4: 177, Fig- 16} .
Abbott and Dawson, folernel, Clin, 1924, 4: 177, Fig. 15.) Fig: Se—Parsistunt trancas sopglind with, Hnt ResAtet N m 1

Fig- 1.—Cor hiloculare with transposition of arterinl trunks, partisl situs main pulmonary arteries and accessory branches (collateral Hlﬂlﬂulhﬂ-
inversus of viscera and imperforate anus. From n male imfant nged 514 ascending part of right sortic arch. Single right coronary.® The e

months  Mother fourth pam, hid mental illness inenrly weeks of pregnaney. trunk is 3.2 em. wide and arises above o sepial defect 1.2 cm. nEroAs,

hed of eryaipelss following mensles and otitis media.  No eganosts through= andmaloieg wecissory hranches pass from the uundmg (right) arch b

out. At autopsy heant very lange, common aursule-ventrieular orifiee with right lung. Lefi innominate artery.  From a evanotio infant aged lm
three cusps between common auricle and ventriele. Pulmonary arbery lies (Bpecimen No. 10237 in MeGill Medieal Museam presenbed from Childrens’
iraneposed hebind aocria, is hypoplasie, without valve.  Stomach, duodenam Memorial Hospital.) AecP ., necessory pulmonary artery.

and pancreas totally, liver enecam and appendix partly transposod. [(Case

in the service of E. Weiss. Reporbed Ly M, E. Abbotl, Blumer's Bedside Fig. 6.—Large common arterial trunk rising from hypertrophi " voa -

tricle above septal defect. Threr semilunar cusps. Septal defect.* From

IHeg., 1928, 2: 4, Fig. 340,) =
EEE HE ! o boy aged § with eyanosis and clubhing sinee his thied year.  Intelligence

B nbave the aversage, paroxysmal dyspooea nnd epileptiform  convulsions.

Fig. 3.— Feller's dingrams mﬂw:n; the essantial features in his three cases Partial autopsy, aorta cut off too short o determine souree of pulmonary

of persistent truncus. Blosd supply.  {From Specimen No. 1311 presented to MeGill Museum by

A, Complete persistence of the primitive truncus. Both pulmonary MeKenzie Forlbes. Reported by M. E. Abbotf, Osler's Mod, Med,, 1927,

arteries arise from it before the onigin of great vessels.  No trace of seplum 4: TR, Fig. 65.) A., Pemistent truncus; B., right aurnicles; C., defoct of

n its ipterior. Threo semilunar eusps, one with raphe behind it. Large vendricalar septum; 12, musealar column; B, suricular soptum.  H.V. right
ptnl defeet,  Male, aged one week, ventricle.

b. Persistent truncus with partia]l division of interior by sickle-shaped
eptum.  This imcompletely separntes . lnrge left nnteror chamber giving of
wlmonary arteries from & smaller right posterior one, which represenis

Fig. 7.— Diagram showing the circulation in cor biloculare with persistent
truncus (intense morbus coemileus),  (From Abbott and Dawson, Tnlernat.
Clin,, 1024, 4: 178, Fig. 17.)

seending aorts and gives off the innominate and left subelavian, and
narrow isthmus (ai), the left subelavian arieries (g2).  The troneas is Fig. 8.—From a case of persistent truncus with partial divizlon of lumen,
wide and rises above a septal defect 2.5 cm. aeroas and iz provided right acrtic arch, and embryonic thickening of semilunar cusps.
large semilunar cusps with thickenod edges, behind ane of which a. Photemierograph of oatium showing nmlilar free margin of the valve
I parating the fwo eoronary orifices from each other, compased of homogoneous lightly stained myxomatous tieae with notable
L of truncus partially divided by curving longitudinal ridge to lalt almenee of clastie fbres,  (Weigert's-aafranine stain; X 18}
of which nonary arteries are given off. Four semilunar eusps numbsered b. Roentgenogram of heart showing 200 per cont enlargement (W. E

ta ini ity swollings from which they are derived, small sepial defeet. Anspach) amd an oval density on right side above (indicated by arrows],
Female 2ulays.  Sap sepium aortico-pulmonale; Sadp, septum inters prolably produeed by right sortie knoh,
Pl o, pulmonalis sinisim; pd, pulmonalis dexira; of, soronaris From n female infant with moderate eyanosis of lips and nailbeds and lond

dex o sinistra; AL, ductus arteriosus,  (From Virch, drek., systalie murmur over whole precordium, dying st 17 days from acute aotri-
g1 5!'?9 reproduceed in Nelson's Loose-leaf Med., 1032, 4: 283.) tional disturbance. (Reported by Allan Roos, Amer. J. Dis, Child., 1935
* Bpsameh o lhe Cafiias Anotmaly Collerton of Melkll Unkvengi. B0 W.J
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PLATE XXII. A. COR BILOCULARE. B. PERSISTENT TRUNCUS ARTERIOSUS
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PLATE XXIII. COMPLETE TRANSPOSITION OF GREAT TRUNKS WITH CLOSED VENTRICULAR SEPTUM

Fig. 1. Fig. 2.
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Fig. 3a. Fig. db.







PLATE XXIV. COMPLETE TRANSPOSITION OF GREAT TRUNKS WITH DEFECT OF VENTRICULAR SEPTUM







PLATE KXV. A. DEXTROCARDIA. EB. CORRECTED TRANSPOSITION AND COMPLETE CONGENITAL HEART BLOCK

Fig. 3a.
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Fig. da. Fig. 4b.
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