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in Acardiac Feetuses. 5

¢. ¢. The thoracic aorta which may be looked upon, in‘l}le dia-
gragm, as having received the blood conveyed to it by both
the aorta and pulmonary artery, from the foramen ovale and
ductus arteriosus.

d.d.d. The umbilical artery arising from the aorta, and after a
spiral course round the vein, dividing at the placenta into
two branches,—one large, to be distributed in that organ,
the other smaller, viz.:

e. e. The branch sent to anastomose with the umbilical artery
of the acardiac feetus near the point of its entrance into the
corresponding placenta.

f.f. f. The umbilical vein of the imperfect fcetus arising from
its placenta and running thence, to be distributed through
all parts of its acardiac body, in capillaries, which are re-
presented as being continuous with those constituting the
origin of the aorta.

g. The branch of anastomosis between the umbilical vein of the
imperfect and that of the perfect feetus, near the placentze.

h. h. The aorta, represented as arising from the capillary ter-
minations”of the umbilical vein in the body of the acardiac
foetus (see’p. 351), and giving off, as in the other infant.

i. 3. The umbilical artery, which after being joined by the
branch (¢) from the umbilical artery of the perfect feetus,
terminates with it, in the ordinary manner, in the placenta
of the acardiac feetus.

Now, it has been on this discovery of a vascular anastomosis
between the vessels in the placenta that Dr. M. Hall founds his
theory of the influence of the heart of the remote foetus in con-
ducting the circulation in its acardiac companion, and it is to
this point in particular that I wish to address my observations.

Dr. M. Hall concurs with me in rejecting the explanation
offered by Sir Astley Cooper, to the effect that the blood is
propelled along the anastomosing branch of the umbilical artery
directly to the imperfect foetus, because that would be contrary
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heart's power must cease to be directed in a manner caleulated
to complete the circulation in the imperfect foetus, as suggested
by Dr. Hall; for the blood-vessels of the latter come now to be
out of the direct line of its influence. I wish here to observe,
that my objection is not taken to the capability of the action of
the heart of one of the feetuses for driving the blood through the
remote body of the other and back again,—for I do not consider
that distance alone from the central force would nullify its in-
fluence in this respect, so long as the line of continuity of the
tubes remains uninterrupted. The circulation in fish, in which
there is only a pulmonary heart, and in which the blood goes
the round of both the gills and the body from the same central
impulse, is easy of comprehension on such a principle ; and on
this head, I am prepared to receive Dr, M. Hall’s experiment
on the vessels of the fin of the eel as conclusive. The circula-
tion in the vena portae, which many consider out of the reach of
the heart’s stroke, may, likewise, I admit, on the arrangement
which I have stated, be promoted by such an influence. The
line of the stream from trunks to capillaries, from capillaries to
trunks again, and again from trunks to capillaries, and so on,
goes round in succession, but it is in one unbroken series, until,
arriving at length at the heart, the whole is received into the
patulous, non-resisting chambers of that organ, In all these I
can concur, even on pure hydraulic principles, but I am obliged
to withhold my assent from the application of the same law to
the case of the acardiac twin foetus now before us; for, here, the
line of vascular continuity is broken in the placenta, by the in-
troduction of a new, diverting force, such as does not exist to
interfere with the straightforward progress of the blood in
either of the other instances.

It appears to have escaped the consideration of Dr, Hall that
the artery of communication from the perfect feetus, on which he
lays so much stress, as being capable of propelling by ¢ lateral
action” the blood of the imperfect foetus into its placenta, is ac-
companied by a corresponding vein of even more than propor-
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mechanical power and action of the heart of its more highly
favoured companion in utero.

As bearing out his views on this subject, by proving “ that
the action of the heart of one feetus does sometimes extend to
the umbilical cord of a second feetus,” Dr. Hall quotes a case
from Lallemand of a pulsating haemorrhage from the placental
end of the cord of the first born of twin feetuses before the
birth of the second. I may add, before commenting on this oc-
currence, that such instances are so far from being unusual, that
the common practice of tying the placental end of the cord has
been adopted, I believe, in anticipation of the possibility of
haemorrhage, should the birth turn out to be one of twins. Be
this, however, as it may, I consider that this and similar cases,
instead of confirming Dr. Hall’s theory, rather weaken its foun-
dation ; inasmuch as the occasional occurrence of such anas-
tomoses in natural twin cases—cases in which the foetuses, with
their respective cords, placenta, and hearts, attain full perfec-
tion, shows such communication between the vessels to be, of
itself, a matter of very little moment, either one way or the
other ; and takes away half the argument for the supposed all-
important value of the anastomosis in acardiac feetuses, by de-
monstrating its presence in cases where no such use for it can be
supposed to exist.

Considerations such as these occurred to me when this very
mode of accounting for the circulation suggested itself to my
mind at the time of writing my former essay, and refuting the
somewhat similar theory of Sir Astley Cooper on the subject.
They are the same which led me to say, that it must therefore
appear evident that the vis a tergo imparted by the heart of the
perfect twin cannot be the sole moving cause of the circulation
in its abnormal companion;” and in another place, that ¢ in
thus questioning the power of the heart as being solely instru-
mental in accomplishing the transmission of the fluids through
the body of the feetus, [ am not prepared with any new expla-
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phenomenon, that if the cord be left untied and undivided for a
little time after the separation of the placenta from the womb,
the flow of the blood will become slower by degrees, and cease
altogether in the end, and that even before the function of respi-
ration has been established. The absence of haemorrhage from
the vessels of the umbilical cord in animals, which by instinct
knaw this connecting link across on the instant of the birth of
their offspring, is a beautiful illustration of this point.

When a large branch of an artery happens to be wounded
_ near the point of its origin from another branch of equal magni-
tude, a portion of the blood still continues to flow into that
which has escaped injury, and to be conveyed into the ecapilla-
ries, beyond the seat of the wound,—a salutary phenomenon,
due obviously, in part, atleast, to the existance of a vital attrac-
tion between the remote part and the blood, and not exclusively
to the force of the heart, the effect of which, under these cir-
cumstances, would be, on pure mechanical principles, to drive
all the blood out of the wound thus made, rather than to propel
it onwards through the limb, against the numerous collateral
mechanical and vital resistances to which it must necessarily
be there subjected. And, on the same principle, the applica-
tion of a ligature on the main artery of a limb,—say on the
femoral, for the cure of an aneurism of the popliteal artery,—
istead of stopping the supply of blood by cutting off the direct
influence of the heart, is followed by an unwonted and vigorous
effort on the part of the capillaries to attract sufficient blood into
the member to carry out the purposes of life and nutrition, as
is evidenced by that feeling of tension and glow of heat, suffi-
cient in many instances to call for artificial cooling to suppress it,
which almost invariably, after a longer or shorter interval, de-
velops itself.

As an illustration of a similar principle in operation even
in the vegetable kingdom, may be mentioned the fact, that after
the cutting off of a branch of a tree, the part projecting beyond
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come, and which only gives way when the capillaries have been
restored to their natural condition,

Dr. Hall marvels at my not being able to account for the
phenomena of the placental soufflet in connexion with the cireu-
lation of the blood in that organ, and gives an extract from
Barth and Roger explanatory of its nature,—making use of the
circumstance, at the same time, as an argument against the
general accuracy of my conclusions. To all this I need only say
that there has long been much uncertainty regarding the cause
of the placental soufflet, and that the work containing the ex-
tract alluded to was not written at the time of the publication of
my essay.

Another point in my essay, from which Dr. M. Hall finds
occasion for dissent, is one having reference to the course of the
blood in the vessels of the acardiac feetus; and here I would
observe in limine, and it is not a little strange, that his own
theory on this head is not—what he supposes it to be—different
from mine. He ohjects to my position that ¢ the circulation in
the vessels of the feetus is inverted,” viz. that the blood enters
the body, and is distributed through its several parts by the
umbilical vein and its branches, to be brought back again,
therefrom, by the aorta, the origins of which are derived di-
rectly by inosculation from the capillary terminations of that
vein, and yet he says that ¢ the blood passes through the capil-
laries of the placenta into the umbilical vein, and through the
umbilical vein and a series of capillaries (in the monster of
course) to the aorta, and not according to the views of Doctor
Houston, in an inverted direction.”” Verily, this is a puzzle ;
a distinction without a difference ; or, in Dr. M. Hall’s own
words, * a most extraordinary statement.” TFor if the blood,
no matter how propelled, passes, as agreed upon mutually be-
tween us, through the umbilical vein into the body of the acar-
diac foetus, and that it finds, there, no heart, and consequently no
cross-channels, such as a foramen ovale and ductus arteriosus
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blood, for the other organs of the body to which its valveless
ramifications are throughout distributed, is not to be rejected
on account of its “improbability ;” more especially as there is
no alternative but to adopt it,—no other possible explanation
by which the fact can be accounted for.

In reply to an ohjection urged by Dr. Hall to my using as
an argument the well-known fact, that the blood-vessels of the
early foetus appear before the heart, on the ground ¢ that of the
nisus formativus and its modes of operation we literally know
nothing,” I may say, that while I admit the truth of the allega-
tion, I must not concur in the inference which he draws,  that
we cannot, therefore, reason from its phenomena.” Because,
although by such a mode of reasoning we may not always be
able to ascertain what are the exact causes of certain phenomena,
we may sometimes, nevertheless, acquire thereby such informa-
tion, as will, at least, teach us what are not, and thereby ad-
vance a slep towards a knowledge of the real causes. If one
finds, for example, that during the development of the chick in
ovo the * nisus formativus” constructs the blood-vessels before
the heart, and that even before the appearance of this organ a
movement of the blood is discernible in the vessels, the inference
that the heart is not the cause of this movement, at this period
of existence, is obvious and conelusive. And if one finds in an
inquiry respecting the cause of the circulation in a twin acardiac
fetus that the action of'a remote heart with a certain co-existing
arrangement of vessels would, on pure hydraulic principles, tend
rather to empty than to fill the vessels destined to carry the
blood into the body of the imperfect feetus, the legitimate infe-
rence is, that such heart cannot be the sole moving power in carry-
ing on the circulation ; and we are thereby relieved from the dis-
advantage of resting satisfied in error, and led to seek, if not for
some new, at least for some additional cause of the phenomenon.

What this new or additional cause may be is, I think, the
only question. Professor Alison has employed the terms * vital
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