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~ but this is a result which can only be obtained when a wide
tube is used, and great force employed in the introduction of
the air. The fact, however, connected with the frothing of
the blood, which it is of essential importance for us to bear in
mind at present, is this :—When an animal is speedily killed
by the introduction of air, and bubbles of this fluid found in
the vessels, the vight side of the heart is always distended
with rroruy blood, Of the correctness of this statement I
am perfectly satisfied from the results of numerous experi-
ments, and it is an opinion amply corroborated by those pre-

- viously performed by Nysten, Magendie, and many others.
In some of the cases published as instances of death from
air entering the veins, there is no mention made of the disten-
sion of the right side of the heart—nay, we are occasionally
told that the heart was empty. But surely these cases can-
not be brought forward in opposition to the unvarying results of
numerous experiments performed in different parts of the
. world.* They must either have been erroneously included in
. this class of cases, or the accounts with which we are furnished,
must be very inaccurate: or, possibly owing to the slovenly
manner in which the examination was made, the air was allowed
to escape from the heart. Velpeau has recently given an
abstract of all the published cases of sudden death ascribed
to the entrance of air into the veins, and many of these narra-
tives he considers as furnishing no evidence of the real cause
of death. Others, from his statements, appear to have been
published on vague hearsay evidence, and are essentially ficti-
tious. In the long and interesting debate which followed the
reading of M. Amussat’s Report, M. Gerdy stated his convietion
that a good many instances of sudden death have been errones

® M. Barthélemy has stated that in some instances in which the experi-
ments were performed on horses, he did not find the heart unnaturall y dis=
tended with blood; but as M. Barthélemy has not alluded to an obvious
source of fallacy, viz. the division of the large vessels at the root of the neck
in laying open the chest, [ suspect it was not in these cases provided against.

I have ascertained that when any of these vessels are divided, the distended
heart becomes rapidly collapsed.
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of a peculiar property with which they are endowed, contract,
and after a time regain their former calibre. Now, it is ob-
vious, that in this way a vacuum must be formed ; and if
there be an opening, the atmospheric air will, in accordance
with a well known physical law, immediately rush in, when
this dilatation takes place. As there were many arteries
divided in the case of Mr. Doherty, 1t 1s I think clear, that
through these appertures a good deal of air must have gained
admission after death.

There are various ways of accounting for the presence of
the air found in the vessels of Mr. Doherty, and were not the
subject somewhat irrelevant to the point at issue, 1t would be
interesting to enter more into detail 5 but, since it matters not
to the argument whether the air entered during life or after
death, I refrain. T have injected a quantity of air into the
 veins of rabbits, without producing death; and then in the
course of one or two hours killed the animals, (which had by
that time quite recovered from the effects of the experiment,
and were eating or running about the room,) when I found a
greater or less quantity of minute globules of air, in the ves-
sels over the whole body. When the rabbits were not killed
till after the lapse of some days, the air was found to have dis-
appeared. It 1s maintained, then, that the mere presence of
air in the vessels is no evidence of its having occasioned death.
The only proof of this, is the distension of the right side of
the heart with frothy blood.

There 1s no account given of the examination of the head,
and Dr. Handyside stated in the Society, that none was made,
This 1s very curious, because he grounds an hypothesis upon
the state of the vessels of the brain, which nevertheless he was
contented to leave unexplored. This is much to be regretted,
for the omission renders reasoning upon some points of the
case, to a certain extent, unsatisfactory. Nevertheless, let
us now endeavour to discover what really was the cause of M,
Doherty’s death. From the small quantity of blood which,
as appears from the narrative, was found in the body—from
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Doherty which ought not to have been omitted in the me-
moir. It was known to the landlady, and many acquain-
tances of the deceased; and as the investigation was a
judicial one, I should think also to Dr. Handyside. M.
Doherty had for some days been labouring under delivium
{remens, a disease in which, as is well known, the vital powers
are easily depressed. KEvery one is acquainted with the very
small quantity of blood which patients so affected are able
| to bear. When talking the other day of this sub;ect to
- my friend Dr. Duncan, he mentioned a case quite in point,
which came under his own observation. A man with de- .
lirium tremens was bled,—less than a pound of blood
was taken, and he died in five minutes afterwards. When
we consider, then, that Mr. Doherty was afflicted with this
disease at the time he ecommitted suicide, there is nothing
improbable in the supposition, that a pound and a-half of
blood suddenly poured out from a wound, dividing many
large vessels i the neck, was the immediate cause of his
death.

It still remains for us to notice that part of the memoir in
which the general question, as to kow air when admitted into
the veins causes death, 1s discussed. ¢ In tracing,” says the
author, ¢ the modus operandi of the presence of air in the
veins producing the foregoing train of symptoms and effects,
although I may premise, that we know with certainty but
little, yet we are justified in assenting to the well-founded
general belief, strongly maintained by Nysten and Magendie,
and supported by the late Sir John Leslie, that when the
cavities of the heart become suddenly and violently distended
with air, this organ cannot freely exercise its functions, but
encounters much difficulty in contracting on such a j owerful
and elastic resistance. It cannot, however, be granted, that
death is produced by the heart being prevented from propel-
ling the blood which it contains into the lungs, as Nysten
argues ; for both the blood and the air, we have seen, are pro-
pelled, and in cases where, from the quantity of air that has
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blood to the mesocephalon and the spinal marrow, above the
origin of the phrenic nerve, by compression of the vertebral and
earotid arteries, is fatal. The notion must be allowed to be fair
and reasonable, that the function of the heart may be similarly
arrested by the withdrawal differently effected of the sangui-
ferous supply to its texture.” How such a notion can be
considered ¢ fair and reasomable,” is somewhat difficult to
understand ; for as every one knows the contractions of the
heart go on for sometime after the withdrawal of the sangui-
ferous supply from its texture—they go on for a peried much
longer than that which elapses between the introduction of air
into a vein, and the death of the animal experimented upon.
But who is ignorant of the fact, that after the heart is cut out
of an animal, and the coronary arteries consequently become
Jilled with air, the muscular contractions of the organ are
frequently seen to go on for a considerable space of time.

To proceed, however, with our quotation:—¢ Yet, being
aware,” says Dr. Handyside, ¢ that this temporary failure of
the circulation is not adequate to explain the eircumstance of
the rapidity of death being always in the exact ratio of the
suddenness and violence with which the heart is distended
with air, (as the considerations already offered respecting the
suspension of the heart’s action may have served to show,)
we are constrained to look more narrowly into the probable
cause of death, and inquire, if, in such a case, the encephalon
and spinal chord receive any supply of blood at all : and now
finding that impossible, and next comparing the phenomena
which supervened on the admission of air, with those symp-
toms and results which characterise several anormal states
whevein a similar derivation of blood from the head oceurs,
we accordingly at once recognise the analogy, and may thence
be led to adopt, as, at least, probable, such a view of the cause
of death, as follows.”

“ The cessation of the heart’s action must operate Injurious-
ly, first, on the maintenance of the funetion in those organs
which require an unceasing and unintermitted supply of blood.
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above the origin of the phrenic nerve, by compression of the
vertebral and carotid arteries, is fatal I This required no proof.
The object Sir Astley had in view, was to determine the order
in which the vital functions were arrested, and it is from their
elucidating this point that so much interest attaches to them.
He found that respiration was at once arrested, and that the
animals died almost without a struggle, and not, as Dr. Han-
dyside represents the case, in ¢ wviolent convulsions.”* Now
when a large quantity of air is thrown into a vein, the pheno-
mena observed are very different. Desperate attempts at re-
spiration are immediately manifested, and death is very speedily
ushered in by terrible convulsions.

Thus we perceive that there is no analogy between the effects
produced by the introduction of air into a vein, and the with-
drawal of the supply of blood from the mesocephalon and
spinal marrow above the origin of the phrenic nerve :—and if
no such analogy can be drawn, it necessarily follows that Dr.
Handyside's hypothesis has no foundation to rest upon. There-
fore, in preference to it, and every other doctrine on the sub-
Ject, I must still maintain that which is held by Nysten, Ma-
gendie, &c. &e. and now, I believe by every one, who has, with
sufficient care, experimentally investigated the subjeet, viz.
that the inability of the pulmonie side of the heart to contract,
in consequence of its distension with frothy blood, is the eause

of death when this is the immediate result of the introduction
of air into the veins,

* Guy's Hospital Reports, No, ITI., Sept. 1836,












