














Right Branch.—The right branch is a direct
continuation of the bundle and curves down-
wards towards the apex, either subendocardially
or buried in the muscle. In this part of its course
it runs dorsal to the conus muscle and in some
hearts can be traced into the moderator band.

Left Branch.—The left branch arises from the
atrioventricular bundle at varying sites from the
point where it emerges from the trigonum to its

end. It usually forms a flat subendocardial band
of parallel fibres of paler colour than the true
myocardial tissue and running in a different direc-
tion. The fibres fan out and two bands can some-
times be seen, one going to the neighbourhood of
each papillary muscle.

DEVELOPMENT

The conducting tissue can be recognized as
differentiating from the cardiac musculature

‘ybuAdoo
Aq payatoid 1sanb Ag £20z ‘€z 1aquisidas uo /wod [wgxeloy//:dny woiy papeojumoq "/G6T Jaquiadad T Uo #0€ +'ZTXUY9ETT 0T Se paysiignd 1siy :xeloyL



310

F1G. 9.—10 mm. pig embryo. Transverse section. A.T., atria. V.V., ventricles. I.A.S., interatrial septum.
M.S., muscular part of the interventricular septum. X, region of the fused atrioventricular endocardial
cushion which forms the atrioventricular part of the pars membranacea septi.

during the sixth week (C.R.L. 7-9 mm.) and
rapidly extends, then the atrioventricular node is
recognizable in the posterior wall of the atrium
and the bundle extends along the dorsal wall of
the atrioventricular canal under the dorsal atrio-
ventricular cushion into the upper border of the
dorsal horn of the muscular septum, where it
divides into a right and left branch. It is there-
fore in situ before the final stage of the septum
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‘is complete and is then related to the posterior

LLA.S.
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and inferior borders of the foramen which still
exists.
TyPES OoF UNCOMPLICATED DEFECTS
These may occur in the following sites:

‘(a) In the septum separating the aortic and pul-
monary outflow, i.., in that part of the septum
formed from the bulbar ridges ; as seen from the
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right ventricle they occur above the crista supra-
ventricularis and from both aspects they are situ-
ated.below the commissure of the septal cusps of
the semilunar valves. Their site is therefore con-
sistent with the bulbar ridges not fusing.

(b) In the region of the interventricular part of
the pars membranacea septi and adjacent muscu-
lar septum: in general these defects as seen from
the right ventricle lie between the attachment.of
the septal cusp of the tricuspid valve and the septal
attachment of the crista supraventricularis.

The crista supraventricularis therefore separates
type (a) from type (b), the former lying above and
the latter below and behind it (Fig. 8).

(c) In the muscular part of the septum: these
usually lie near the apex and are sometimes mul-
tiple, but may occur in the upper part of the
septum posteriorly, under the posterior part of
the septal cusp of the tricuspid valve. In this
purely muscular defect the atrioventricular bundle
and branches will probably lie anterior to and
above the defect.

ORIGIN OF THE DEFECTS.—By analogy with the
known aetiology of congenital defects of other
parts of the body it seems likely that septal de-
fects may result either from failure of fusion of
the several parts contributing to the septum, or
from a breakdown of the tissue once formed. It
seems reasonable to assume that type (¢) is formed
by the latter method. Of types (a) and (b), it is
impossible to say more than that they are in sites
compatible with a failure of fusion.

FREQUENCY OF DIFFERENT TYPES OF DEFECT

In a series of 156 cases of ventricular septal
defects reported by Warden, DeWall, Cohen,
Varco, and Lillehei (1957) and Kirklin, Harsh-
barger, Donald, and Edwards (1957) six (3.8%)
were of type (a) and 145 (91.7%) were of type (b).

Class (b) is thus the most common defect in
these series, and this is what might be expected
from a consideration of the stages in the develop-
ment of the septum. This class of defect is com-
patible with a failure of the final stage in the
formation of the septum, that is, the closure of
the temporary interventricular foramen by a
growth of tissue from the dorsal atrioventricular
cushion, and it is in the final stages of a complex
embryological process that developmental errors
most commonly occur. This leads to a further
reflection, namely, that when there are associated
congenital defects of the heart the ones most com-
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monly found are those with which a ventricular
septal defect is combined to make up the clini-
cal entity of Fallot’s tetralogy. In 120 cases of
ventricular septal defect in the series of Warden
et al., 45 were associated with other structural
abnormalities of the heart. In 33 (73.3%) of these
cases the associated defects completed the com-
plex of Fallot’s tetralogy. In this condition the
division of the outflow channel has been com-
pleted by the fusion of the bulbar ridges. The
stage of development of the interventricular sep-
tum which is at fault in this condition is the final
stage and the type of interventricular defect associ-
ated with it is therefore class (b). It seems reason-
able to suggest that the final closure of the tem-
porary interventricular foramen by tissue derived
from the dorsal atrioventricular cushion repre-
sents a critical stage in the development of the
heart. Its failure leads not only to the commonest
type of uncomplicated interventricular septal de-
fect, but also contributes to the most commonly
occurring complex of defects (Fallot’s tetralogy).
In this condition the other defects arise at a later
stage in development than the septal defect which
accompanies them.

SUMMARY

The steps in the development of the inter-
ventricular septum have been described. Inter-
ventricular defects have been simply classified,
and the relevant anatomical features of the
ventricles have been described.

The possible relationship between the types of'

defect described and the steps in the development
of the interventricular septum have been indicated.

Finally, other congenital defects of the heart
frequently associated with interventricular septal
defects are briefly discussed. A short bibliography
is given which should enable any aspect to be
followed up in more detail.

I wish to express my gratitude to Professor D. V.
Davies for help and advice, and to Miss Dew for the
drawings in Figs. 1 to 6 and to Mr. A. H. Wooding
for the photographs of Figs. 7 to 9.
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