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g
to say, that it is formed of condensed cellular mem-
brane, which becoming gradually of a looser texture
eonnects the artery with the surrounding parts; but
the importance which is attached, in a surgical view,
to this coat, renders a more particular account of it
highly necessary and interesting. Although ultimately
resolvable into cellular membrane, yet it derives from
the particular arrangement of its component fibres a
characteristic appearance, which distinguishes it from
cellular membrane, and entitles it to be ranked as a
proper coat of an artery. Internally, or next to the
middle coat, its texture is close and smooth, externally
more open and rough, in consequence of the cellular
membrane by which it is connected with an additional
covering. The whole is remarkable for its whiteness,
density, and great clasticity. If an artery be sur-
rounded by a tight ligature, its middle and internal
coats will be as completely divided by it as they can
be by a knife, whilst the external coat remains entire;
a fact, which will be commented upon in another part
of this treatise, and shown to be connected with im-
portant circumstances. The strength therefore of an
artery depe:nds chiefly on its external coat, which
answers, in some respects, the purpose of a strong

fascia. Rl |

1

The three coats which I have just described are the
only proper coats of an artery; but the different
arteries, while in their natural situation, are surround-
ed with fine cellular membrane that connccts them
with additional coverings, called sheaths, which are
formed within the cavities of the body by the investing
membrane peculiar to each, and in other parts by
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were made and maintained by Mr. Petit the physician.
It is unnecessary to inquire into the propriety of the
ridicule which Mr. Bell has endeavoured to cast on
these experiments; I only wish that attention may be
paid in future to the distinction of Mr. Petit le Chirur-
gien, and Mr. Petit le Medecin, uniformly prefixed to
the respective Memoirs of these gentlemen. In speak-
ing of Mr. Petit, in the course of the following pages,
Ibeg it may be understood that I allude to the surgeon,
unless the contrary be particularly specified.

Mr. Petit conceived that Hemorrhage, from a di-
vided artery, is stopped by the formation of a coa-
gulum or clot of blood,* which lies partly within and
partly without the vessel. The external portion is
formed, he thought, by the last drops of blood which
issue from it; the internal portion, by the blood con-
tained just within its divided extremity; the former he
called the ** Couvercle;” the latter, the  Bouchon.”
The clot, he said, afterwards adheres to the internal
coat of the vessel, to its orifice, and to the surrounding
parts. To this he added, that when hemorrhage is
stopped by the application of a ligature, a clot is
formed above the ligature; and the coagula, under
these different circumstances, differ only in figure.
This view of the subject led him to recommend com-
pression to support the clot, that it may not be
pushed away by the impulse of the blood.

Although the validity of most of these observations is
unquestionable, yet it must be allowed, that the theory

* & Caillot de sang.”
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But let it not be thought, that I am disposed to deal
captiously with Mr. Pouteau, in retorting on him his
own judicious and valuable observations: far be it from
me to delight in pointing out the errors of those who
were conspicuous for their merit at the period in which
they lived; and to whom we are indebted for much
valuable information: on the contrary, it is from re-
spect to such men, that I undertake to exculpate
Petit and Morand from his censure; nor am I less
ready to acknowledge the fidelity with which Mr. Pou-
teau has performed his promise: * Je rapporterai donc
“ ce que j’ai vii en historien fidele qui ne craint pas de
* dire la verité méme en contredisant.”

As a faithful historian he is indeed entitled to much
praise; for in his memoir on the subject are recorded
almost all the appearances exhibited in the different
stages of the process; those which give the most un-
questionable support to the theories which he con-
demned, as well as those, which he unfortunately se-
lected for the formation of his own: and hence, his
account of it is peculiarly interesting; not only as a
confirmation of the former, but also for the valuable
additions which he made to them. For these reasons
it will be necessary to pay considerable attention to his
memoir.

Mr. Pouteau denied that a coagulum is always to be
found after the division of an artery; and when it is,
he thought it should be considered only as a feeble and
subsidiary means towards the suppression of hemor-
rhage. The retraction of the artery, he said, has not been
demonstrated; and that, at any rate, it is not more
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Faget, to which he refers, I shall presently quote, and
show that the contraction of the artery was only a part
of the process, and, in the degree he mentions, sub-
sequent to the formation of a coagulum. He is mista-
ken in saying that Pouteau never found any coagulum.
I have shown that he found it in the horses on which he
made his experiments, when the examination was made
in proper time; but looked for itin vain atan advanced
period, when other changes had taken place. That
Mr. Kirkland should find * coagulated blood” only
once, I confess greatly surprises me; but his experi-
ments are before the public, and to this positive asser-
tion I have no answer to offer butan appeal to my ex-
periments, and to the very respectable testimony which
I have already brought, and still have to bring, in sup-
port of this fact. Mr. Kirkland refers to the 49th
vol. of the Phil. Trans. for the experiments of Mr.
La Fosse, farrier to the king of France, made upon
the principal arteries of horses after being divided, in
proof of the very circumstance which he afterwards
wishes to be considered as merely accidental; namely,
the mouth of the vessel being choked up with coagu-
lated blood, as he expresses it. In proof of this fact—
the existence of a coagulum—I beg leave also to refer
the reader to the same experiments, and shall only ex-
tract from the same volume the conclusions drawn from
those experiments, and communicated by Mr. Warner,
as from Dr. Latterman to Dr. Schlosser of London.

- ¢ Dr. Latterman observes, that the virtues of the
“ powder of the lycoperdon, or the lupi crepitus, have
¢ been known for some time; but that Mr. La Fosse

““has made them more conspicuous by his experi-
M
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“ and a half long; and after having taken out this coa-
“ gulation, it was with difficulty that I could intro-
“ duce the point of a very small probe into the orifice
“ of that vessel.

“ The patient who died on the ninth day, had the
“ arteries contracted in the same manner; but with
“ this difference, that the congelation was at least four
‘ inches long.” Warner’s Cases in Surgery.

I request the reader will refer to Experiment XIX.
in the second section of this Chapter, illustrated by
Plate I. Fig. 4. The examination in this experiment
happened to be on the 9th day, and the coincidence
between this and Mr. Faget’s cases is very striking,
especially when compared with some of my earliest
experiments, by a consideration of which it will be
manifest, that the great contraction noticed in Mr.
Faget’s case and my experiment of the 9th day, was
that subsequent gradual change of the artery tending
to obliteration, which I have already described.

In justice to the accuracy of Messrs. Petit and
Morand, as well as to point out the exact agreement
between their observations on the human subject, and
those which have been made in the course of these
experiments on brutes, I have great pleasure in giving
the following interesting quotatmnﬁ, relating to the
permanent means of suppressing hemorrhage by the
effusion of l}rmph or the formation of a coagulum of
lymph.
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Petit, after observing that he prefers clots formed
by the spontaneous coagulation of the blood, without
the addition of caustic, styptics, or astringents; and
after entering into a particular detail of the phenomena
of coagulation, and noticing the greater firmness of
coagula when they consist of lymph alone, than when
they are in part formed of red globules, very judi-
ciously adds, ¢ Le Caillot de la seule lymphe est
“ donc plus ferme, et par consequent plus durable
“ que celui de la partie rouge et de la partie blanche
“ mélées ensemble; et il est donc plusavantageux que le
“ caillot qui arréte le sang soit fait de la partie blanche
“ seule, que 5’1l est fait de Pune et Pautre mélées ensem-
*“ ble.” Petit, Mémoires de ’Acad. Roy. des Sciences.

‘¢ Apres toutes les observations que j'ai faites sur
““ la manicre dont s’arréte ’hemorrhagie, je n’ai pit
“ m’empécher de considerer le Caillot comme un Corps
“ formé de Passemblage des parties du sang qui sont
“ destinées a la nouriture et a la reparation des parties,
“ e’est a dire, de cette substance que §’épanche dans les
 plaies, et qui les réunit en quatre ou cing heures, si
“ on a eu soin d’en rapprocher les bords. Ce qu’il y a de
“ certain ¢’est que nous trouvons ce Caillot aussi forte-
“ ment attaché au bord de louverture de lartere que les
¢ chairs qui forment les cicatrices, le sont aux levres des
“ plates. Je ne prétends pas prouver ici que lorga-
_ *“ nization de ce Caillot soit précisement la méme que
“ celle des chairs, qui se.régéncrent dans les plaies,
‘“ et qui forment leur cicatrices; mais aussi on auroit
*“ bien de la peine i prouver le contraire. Je laisse
¢ 3 part cette discussion, il suffit d’&tre assuré gue ce
“ catllot ou cette portion de suc nourricier épaissie étant
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rhage was prevented, because the artery was not exa-
mined. It is too much to assert that it was prevented
by contraction of the artery. We have no proof of the
fact. On the contrary experiments 5th and 12th of the
2d section of this chapter show, that it is by no means
the necessary consequence of a lacerated artery that it
should not bleed even as freely as after simple division
of the artery. The difference between my experi-
ments and these cases consists in this, that in the
former the artery was lacerated by a sudden and forci-
ble extension of it; in the latter by violent and re-
peated contortions not only of the artery but of the
surrounding parts. This very difference would afford
me a plausible solution of the difficulty, yet it would
still be but conjecture, which ought not to usurp the
place of fact. One case of laceration and two of sim-
ple division of large arteries, in which the suppression
of the hemorrhage was wholly natural, the reader will

not be displeased that I quote at large, since the judi-
cious interference of art, which is so eagerly sought
after on these alarming occasions, can seldom allow us
to see in the human subject what unassisted nature can
effect. T regret, that the opportunity which offered,
in one of these cases to ascertain the precise state of
the artery, was neglected; but as far as this case and
the others are detailed, they contradict none of the
observations that experiments on brutes have afforded
me; and with these cases I shall conclude this part of
my subject. 2

The first case that I shall quote is from Van Swie-
ten’s Commentaries,* and which he says Boerhaave
usually related to his audience.

“ 'Translated from the Latin. Vol. II.
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EXPERIMENT II.

A very small incision being made through the inte-
guments, immediately over the carotid artery of a
horse, it was continued directly down to the artery, in
as narrow a space as possible. As soon as the sheath
of the artery appeared, I introduced my finger into
the wound, and keeping it on the artery, passed a lancet
down by the side of it, and made an oblique wound,
approaching nearer to a transverse than longitudinal
direction, through the sheath and artery; the blood
immediately flowed in a full stream, and I proceeded
to sew up the external wound, which was soon accom-
plished, as it was very small. The horse was very
restless, turning his head in various directions, which
accelerated and kept up the hemorrhage with different
degrees of rapidity for a great length of time. An
hour after the operation the blood still continued to
trickle down his neck very rapidly. At length how-
ever the hemorrhage ceased, and the animal was al-
lowed to live twenty-four hours after the experiment.
On examining the parts, we found a small coagulum
of blood between the integuments and muscles. There
was a considerable effusion of blood in the cellular
membrane between the muscles, and in that which
surrounded the artery. On the external surface of the
- artery, from the posterior point of the wound which
had been made in it, there was a rounded column of
lymph of a brown colour, which not only completely
covered the wound in the artery, but some space
around it, and, extending upwards from the artery,

0O
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animal could live long. After it had continued to flow
thus profusely for nearly ten minutes, I found that the
integuments afforded but little resistance to the escape
of the blood, in consequence of the principal sutures
being placed at a great distance from each other to al-
low of my getting at the vessel after the wound was
- sewed up. I was induced to compensate for the effect,
which the integuments properly sewed up would have
had, by applying a piece of coarse cloth over the
wound, and once round the limb: it was the only
thing at hand, and was not large enough to pass
oftener round the limb. The blood however continued
to flow, though in a diminished stream, and after
some time I left the animal bleeding. The day fol-
lowing I was certainly astonished to find the horse
alive, eating sparingly, but excessively thirsty. He
went on very well, having no return of hemorrhage;
and five days after the experiment had been per-
formed, he was killed in the usual manner. On
laying open the wound, a small quantity of pus and
some coagulated blood were found in it; its surface
was formed by a very thick layer of coagulated lymph,
which had a granulated appearance, and completely
excluded the artery from the external wound. See
plate VL.

On cutting open the artery at its posterior part, the
cellular membrane surrounding the wounded part was
filled and indurated with effused lymph. Within the
canal of the artery there was also a very considerable
and extensive effusion of lymph, which however did
not appear to have obstructed it completely, because
there was no coagulum of blood formed on either side
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blood flowed very freely from it; but after a short
time the integuments became distended with blood,
and the hemorrhage ceased. Fighteen days after the
experiment the animal was killed. The external
wound was completely healed, and a hard lump was
felt under them. On cutting through the integu-
ments, we found a circumscribed, hard, oviform,
portion of coagulated blood, lying immediately over
the wounded part of the artery, and confined by a cyst
which adhered to it and the surrounding parts: the
par vagum was turped out of its direct and natural
course: the other parts about this mass had a perfectly
natural appearance. See plate IV. fig. 3.

On cutting open the posterior part of the artery, its
canal was found completely pervious throughout. The
wound in the artery preserved its original circular ap-
pearance, and was covered with the portion of coagu-
lated blood before noticed. This coagulum adhered
slightly to the edges of the wound in the artery, but
not at all to the cyst that contained it; neither did it
fill up the wound so as to be on a level with the inter-
nal surface of the artery. See plate IV. fig. 4.

EXPERIMENT IX.

I laid bare the femoral artery of a dog, and made a
very considerable oblique wound in it, proceeding as
in Experiment III. A very profuse hemorrhage en-
sued, but it ceased after the animal had become ex-
tremely faint. During the remainder of this and the
following day, he lay continually in one place, raising

P
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only his fore legs when his food was carried to him;
and during this period he had no return of hemor-
rhage. But on the following morning he began to
move about and seemed very sprightly; and on visit-
ing him a few hours after I found the wound bleeding
very rapidly. There can be little doubt that this
hemorrhage was brought on by his exertions. In a
very short time he appeared extremely languid, and
would neither eat nor drink. Some hours after, I
found him lying:in the same position, and very much
daubed with blood; a sure sign of extreme debility,
as these animals always lick away the blood which
flows, as long as they are able.

The day following he bled again, after which tre-
mor came on, and he died eighty hours after the ex-
periment had been performed.

Dissection. The integuments were still closed by
the sutures, and the wound contained a very large
quantity of coagulated blood. The cellular membrane
between the muscles throughout the limb was filled
with blood. On removing the coagulated blood from
the wound, we found its surface formed by a thick
layer of lymph, at the superior part of which there
appeared a little mammillary projection, and just under
it the lymph was cracked. On laying bare the poste-
rior part of the vessel, we found a considerable effusion
of lymph between it and its sheath to the extent of at
least an inch. On cutting open the artery at the back
part, the wound which had been made in it was seen
to be entirely healed, except at one point; it was of
an irregular, somewhat curved figure, and had a dark
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red gelatinous appearance: through the part which
was not united, or which probably had been torn
asunder after having been united, a bristle could rea-
dily be passed, and it made its appearance in the
cavity of the external wound, immediately under the
little mammillary process, and through the aperture
already described. The coats of the artery were very
much thickened about the wounded part.

EXFERIMENT X.

The brachial artery of a dog #a: cut through, m
the usual manner, as high up as it could be got at, and
to the extent of nearly half its circumference. The
artery bled very profusely for some time, but the ani-
mal becoming extremely faint, and the integuments
distended with blood, it at length ceased; the day fol-
lowing, however, it returned in consequence of his
moving about; it returned also twice after this; and
on the beginning of the sixth day after the experiment
he died of hemorrhage. On examining the parts, the
sutures were found in the integuments, which were dis-
tended with a large clot of blood; on removing this
we found a surface formed of a thick vascular layer of
lymph. At the bottom of the cavity of the wound
there appeared a small projecting mammillary process,
detached from the rest of the surface of the wound
almost all round its circumference. On cutting open
the posteriorpart of the artery, a large and almost cir-
cular opening was seen in it; in short, the internal aper-
ture corresponded exactly with that which had been
observed externally round the mammillary process.
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The internal edges of the wound were very distant from
each other, but they were covered with lymph, and
seemed to have been torn from the sides of the mam-
millary process except at one point, at which the adhe-
sion was still complete, and the internal surface of the
process corresponded exactly with the center of the
wound. From the appearances in this dissection there
could be no doubt that the reparation of the wound in
the artery was going on in the usual way, but in con-
sequence of some exertion while the lymph was yet n
a delicate and tender state, it had been torn through,
and had afforded ah'outlet for the secondary hemor-
rhages which ensued.

EXFPERIMENT XI

Half the circumference of the femoral artery of a
dog was divided in the manner related in Experi-
ment [II; the blood flowed from it in a large and
‘rapid stream, which after some time ceased, but left
the animal extremely languid. He was so sullen, in-
deed even ferocious, that I could not examine him
properly every day, but 1 frequently observed small
quantities of fresh blood in his kennel.

Four days after the experiment I had him out, but
this, although done without any struggling by the
man who managed him for me, immediately produced
a return of hemorrhage, which however, by allowing
him to remain quiet, was soon stopped. On the 5th
and 6th days 1 again observed a little fresh blood on
the straw in his kennel; but he kept himself extremely
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still, lying almost constantly in the same place; and
I never alterwards observed any other sign of a return
of hemorrhage.

Twenty-two days after this experiment, he died
in consequence of another which I had performed on
him. On examination we found the integuments ad-
hering to the subjacent purts, and the external wound
about the size of a common pea-issue, and covered
with a dark purulent matter. On wiping away the
discharge 1 found that more could be pressed out;
and on examining carefully, a sinus appeared, extend-
ing from the wound down to the artery. The sinus
was lined with coagulable lymph, and on dilating the
wound, which had been very deep, it appeared to
havé been filled up with lymph, which covered the
artery and adhered firmly to it After dissecting out
the artery with a considerable portion of the surround-
ing parts, and laying bare its posterior part, a bristle
was passed into the upper part; and after putting
it in different directions without using any force it was
at last seen at the bottom of the sinus. It was then
introduced into the inferior part of the artery, but I
could not detect any communication between it and
the sinus. The integuments, &ec. being then carefully
dissected from the anterior part of the artery, it was
immediately very evident that the artery was separated
into two portions, the extremities of which were at
least half an inch distant from each other. On pass-
ing the bristle again into the upper portion of the
artery, 1 was able to discover a very small space, at
which the artery did not adhere to an irreguiarl}'
formed coagulum that was turned a little on one side,
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but lay about two lines’ breadth within the mouth of
the vessel, and projected about four lines beyond it.

The extremity of the inferior portion of the artery
was strongly contracted around a white coagulum,
which adhered firmly to its internal surface. Within
the cavity of this portion of the artery there was a
cylindrical coagulum of blood, which did not adhere
to any part of the internal surface of the vessel, but
was attached to the white coagulum that shut up its
mouth; and a line of distinction between these coagula
was evident at the point of their union. There was a
considerable quantity of lymph effused by the sides of
each portion of the artery, and its surface was re-
markably uneven. See plate I1X.

EXPERIMENT XIL

The femoral artery of a large dog was cut through
in the usual manner, to the extent of fully half its
circumference, the external wound having been first
sewed up. A very considerable hemorrhage ensued,
but, after producing the usual effects, it ceased. The
animal lay very quiet for three days, during which I
had no opportunity of observing any signs of hemor-
rhage; but when I visited him, I almost always found
him licking the wound, which appeared to be much
distended with blood. On the fourth day I found him
standing up, and fresh blood was dropping from the
wound. The day following I noticed that he had
pulled away the sutures, three coagula of blood were
found in the vessel in which his food had been given
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to him, a small quantity of recent blood was observed
on his straw, and blood was slowly trickling over his
wound.

On the twelfth day I had him taken out to examine
the wound particularly; and in doing this a small coa-
gulum of blood which it contained, for the wound
was very deep, was forced out, and the blood imme-
diately followed, but by no means rapidly; by allow-
ing him to remain quiet, it soon ceased.

On the fourteenth day, hemorrhage was again
brought on by merely allowing him to walk gently out
of his kennel.

On the nineteenth day, slight hemorrhage was twice
brought on by the same exertion as on the fourteenth.

Twenty-fourth day. Between this and the nine-
teenth slight hemorrhage had frequently been induced,
by allowing him to walk about the yard. For several
days previous to the twenty-fourth I had observed the
mouth of the wound very much contracted, and a large
black coagulum within its cavity. Slight hemorrhage
was brought on again on this day by allowing him to
walk about; and in the evening, in consequence of
an extraordinary exertion which he made to run up a
few steps, two coagula, one very large, were expelled
from the wound; profuse and repeated hemorrhages
followed their expulsion, and he died in the afternoon
of the day following, which was the twenty-fifth after
the experiment.
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On examining the wound, I found it filled with a
recent coagulum of blood, of the size of a hen’s egg.
On turning out this clot the surface of the wound,
consisting of a thick layer of vascular lymph, came into
view, At the upper and lower part of it there were
two small coagula of blood still sticking on 1t; and on
many parts of it there were several small pendulous
portions of lymph, two of which, at the upper part,
were very remarkable; one projected considerably n
the wound, and had an irregular surface, while the
other surrounded about half of its circumference, and
had a semilunar figure and smooth surface, but did not
adhere to the former. Pressure being made over the
" superior part of the artery, a small quantity of fluid
blood issued from the wound, and just between the
two coagula described at its upper part. A bristle
being passed into the artery, just under Poupart’s
ligament, made its appearance within the wound,
through the same orifice frem which the blood had
flowed. On exposing the posterior part of the artery,
it was evidently separated into two distinct portions,
connected to each other by a band of lymph extend-
ing from the extremity of one portion to the other:
this band had no doubt been formed by lymph ef-
fused into the posterior part of the sheath. On cutting
open the superior portion of the artery, we found that
it was gradually more and more contracted, as we ap-
proached its extremity, and that its mouth was in some
degree shut up by a small white coagulum, which ad.
hered very firmly to its internal surfice. Between
this coagulum and the anterior parietes of the artery,
the head of a very small probe was passed, and
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then appeared in the external wound under the semi-
lunar band of lymph. In this portion of the artery
I observed, for the first and only time, a small lon-
gitudinal fold on its internal surface, extending from
the extremity about an inch up the canal of the vessel,
and resembling what Morand has delineated, and
called the * froncement” of the artery; with this differ-
ence, however, that in this artery there was but one
fold, whereas he has represented several.

The inferior portion of the artery terminated in a
cone, the apex of which was formed by the extremity
of the artery closely contracted around a coagulum of
lymph, which adhered intimately to its internal surface.
Both extremities of the artery were surrounded with
lymph, and the cellular membrane about them was
filled with it to a considerable extent. See plate X.
fig. 1 and 2.

EXPERIMENT XIIL

The femoral artery of a large dog was laid bare,
and a tenaculum being then passed through the artery,
rather more than one half of it was cut through. The
other steps of the operation were after the manner of
Experiment I.; but not one drop of blood followed. I
visited the dog half an hour afterwards, but could not
perceive any hemorrhage: he was lying very quiet.
Two days after, taking him out of his kennel to per-
form another experiment on him, we found that the
integuments around the wound were smeared with
blood to the extent of about two inches in circumfer-

Q
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ence. Before he was removed from the table about
two table spoonfuls of fresh blood had escaped from
the wound; but there was no appearance of thrombus
or distention of the integuments, and the discharge of
blood had completely ceased; nor did I observe any
return of hemorrhage from this wound.

Twenty-six days after the experiment the animal
was killed, and on examining the limb on which it
had been performed, the external wound was found to
be completely healed, and there was no protuberance
or tumor at the part. On dilating the integuments
over the wounded part, the cellular membrane appeared
filled with lymph, and was hard and gristly: this state
of the cellular membrane was continued down to the
artery, to which it adhered very firmly: on dissect-
ing it off, the artery was found separated into two
portions, the extremities of which were about one
third of an inch distant from each other; each ex-
tremity terminated in a conical point: on cutting open
both portions their canals were very much contracted
to the extent of at least an inch from their extremi-
ties, each of which was filled up by a small coagu-
lum of lymph, that adhered firmly all round to the in-
ternal surface of the artery.

It was this experiment which induced me to give
up using a ligature for drawing out the arteries, and
to substitute for it the aneurism needle. The ligature
always appeared to alter the form of the artery more
than the needle; and it is probable that in this in-
stance in particular it had twisted the artery in the
act of withdrawing it.
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EXPERIMENT XIV.

I dissected down to the brachial artery of a large
dog, and punctured it without removing it from its
situation; the blood flowed very rapidly, and the
wound was sewed up as quickly as possible: the ani-
mal lost a considerable quantity of blood, and ap-
peared very faint before the hemorrhage ceased. The
artery was punctured as high up as it could be con-
veniently got at.

Thirty days after the experiment the animal was
killed, and the head and fore-legs injected from the
aorta. On dissecting the axillary and brachial arteries
of each extremity not the slightest difference could
be perceived in them: the injection had passed uni-
formly through each, so that it was impossible, on exa-
mining them, to say which had been punctured. The
cellular membrane, however, about that which had
been wounded, was still somewhat thickened and har-
dened with lymph, and adhered more firmly about the
artery; but it was by no means difficult to dissect it
from the artery, and then there was no difference to
be observed between it and the artery which had not
been operated on.

EXPERIMENT XV.

I felt the left femoral artery of a dog pulsating
very distinctly just under Poupart’s ligament, and
made an oblique puncture with a lancet sufficiently
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deep to wound the artery; a very considerable dis-
charge of florid blood immediately followed, a large
thrombus was formed, and in about ten minutes the
blood ceased to flow. Two days after, the tumor
formed by the effused blood was very much diminish-
ed; and the integuments over the whole of the upper
part of the limb, and under the abdomen, were much
discoloured.

Eighteen days after the experiment, the limb having
perfectly recovered its natural appearance, and no dif-
ference being perceptible between the pulsation of its
artery and that of the right leg, I endeavoured to
puncture the artery of the latter in the same manner
as I had done the former. A very considerable he-
morrhage ensued; but the colour of the blood did not
appear quite so florid as in the former instance; the
hemorrhage, however, was more profuse, and stopped
in the usual manner.

The limb went through the same changes as the
left had done, and as it was nearly in its natural state
thirteen days after the experiment, I made an incision
through the integuments and cellular membrane of that
which had been first operated on, i. e. the left; and
with a lancet made an oblique puncture through the
fascia, and into the artery, which could be distinctly
seen under the fascia; the integuments had been very
much drawn aside previous to their being divided; so
that by allowing them to slide over the artery as soon
as it was punctured, and then sewing them up, they
soon became very much distended with blood; and
the externai discharge of blood was moderate. The
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day following, the parts appeared distended and tu.
mefied.

Six days after, the limb appeared getting well so
fast that I was induced to repeat the same experiment
on the opposite hind leg, the right, attempting only
to make the wound in the artery somewhat larger.
The day following I found that the animal had pulled
out the sutures from this last wound; the coagulated
blood had escaped from it, and it had a smooth in-
flamed surface.

Six days after, the wound was very much contracted,
but the adhesion of the integuments to the surface of
the wound was by no means complete. The pulsation
of the artery, through the whole extent to which it
could be felt, appeared perfectly natural.

Eight days after the last experiment on this leg,
I again punctured the left through the integuments,
with the same effect as has been already described.

Thirty-six days after the first puncture had been
made in the femoral artery of this dog, he was killed,
and the posterior extremities were injected from the
aorta.

On dissecting the femoral arteries and their branches
of both legs, the injection was found to have passed
without any interruption uniformly through both of
them; no difference could be perceived between them,
nor did either of them exhibit appearances differing
from arteries which have never been operated on,



110

except that the cellular membrane surrounding them
was thickened, and adhered in some parts with un-
usual firmness to the artery.

EXPERIMENT XVI.

I made an incision through the integuments and
cellular membrane of the left hind leg of a dog, and
punctured the femoral artery near Poupart’s ligament
through the fascia, which I had taken care not to
wound previously. In this instance also the integu-
ments had been drawn aside before they were divided,
and by replacing them, and sewing them up, the he-
morrhage, which was very rapid, was soon stopped,
and the integuments were distended with blood.

Eight days after, finding that the wound appeared
to be going through the same process as was described
in the preceding experiment, I repeated this experi-
ment on the right hind leg; and the same circum-
stances occurred as have been described on the left.

Five days after, the dog having allowed the su-
tures to remain in, the external wound was nearly
healed; and a small hard substance was felt under the
integuments, and which seemed to lie over the artery,
as its pulsations were very sensibly felt by keeping
the finger on it. The wound in the left leg being
now completely healed, and the pulsation of the
artery appearing every where natural, I punctured
the femoral artery of this leg with a lancet passed
obliquely through the integuments in the manner for-
merly described; a profuse hemorrhage of florid blood
ensued; to check itl tied up the puncture in the in-
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SECTION IL

On the subject of the present, as well as the former
chapter, we find ourselves under the highest obliga.
tions to the celebrated Mr. Petit for many, and, I be-
lieve, the first accurate observations. In his third
Memoir* he gives the following account of the man-
ner in which hemorrhage from a punctured artery is
stopped. ““ Il est méme un cas dans le quel le couver-
“cle du caillot de P’artére ouverte est si solidement
¢“placé, qu’il sufiroit seule pour arréter I’hémor-
‘““rhagie; c’est lorsque le sang s’est logé dans le tissu
¢ cellulaire qui envellope Partere; il est méme ordi-
“ naire que cela arrive ainsi toutes les fois que Partere
¢ a €té ouverte par un instrument piquant et tranchant,
‘““tel qu’une lancette, parce que la lancette fait une
“plus grande ouverture aux membranes de I’artere
“qui ont quelque solidité, qu’elle n’en fait au tissu
“ cellulaire, qui n’en peut éviter la pointe, mais qui
¢ peut eluder le tranchant par sa flexibilité, et par
“son peu d’adhérence a4 la membrane externe de
“Partere. Or si Pouverture de Partere est plus grande
“ que celle du tissu cellulaire, il est claire que le sang
“ yenant & sortir avec impetuosité, se logera dans ce
“tissu cellulaire, et que se coagulant, il formera un
‘“ couvercle d’autant plus propre i retenir le bouchon

* See Memoirs of the Academy of Sciences for 1735.
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‘‘ nos torrentes per album, pellucidumque coagulum
“ sibi iter fecisse, et nativum sanguinis flumen restitu-
‘ isse, neque tamen unquam fere €o in loco qui in-
“ cisus fuit plenum sanguinis rivam reparari, etiam
“ quando sanguinis motus in orbem restitus est. Hu-
“ morem vero esse, qui arteriam vulnera replet, cer-
“ tum videtur, album, in gelatine speciem mutatum,
¢ qui circa vulnus adherescit. Nam abraso arterioso
“ yenosove vulnere, aut absterso, sanguis denuo ef-
“ fluit, ut ter in eddem rand, inque eidem ejus ani-
‘ malis arterid id experimentum eodem modo evene-
i rit.ll*

These very interesting observations not only con-
firm the account, which has been given, of the manner
in which hemorrhage is stopped, and of the process of
reparation which takes place in the artery, but also
give us very curious information wiih regard to the
manner, in which the restoration of the circulation
through the artery is cffected. As to his having scarcely
ever observed the stream of biood to be fully restored
at the wounded part, it must be remembered, that he
never examined it any length of time after the expe-
riment, but only immediately after having performed
it. It appears extremély probable, that what Haller
conceived to be a dilatation of the artery at its wounded
part to almost twice its former diameter, was only an
increase of size produced at that part in consequence
of the effusion of blood between the artery and its
sheath. That Haller did not pay a due degree of at-
tention to the arterial sheath, appears from the follow-

* Haller, Op. Minor. Exp. 180, p. 108.
S
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I shall conclude this chapter with the following case
from Petit, as a striking illustration that the same pro-
cess of reparation takes place, and may be accom-
plished, in the human subject, as that which I have
described from dogs and horses. Immediately after
the very accurate observations, which, at the beginning
of this section, I quoted from Petit, he gives the fol-
lowing interesting detail:

¢ Ce que j’avois cru pouvoir assurer fondé sur la
““seule analogie, je I'ai demontré i l’academie le
““ Mercredi 3 Decembre, 1732; et le Samedi suivant,
“J’y fis voir Partére du bras d’un Homme qui étoit
“ mort subitement deux mois aprés avoir été par-
“ faitement guéri de 'ouverture de cette artére; je
““ montrai alors que les lévres de la place de 'artére
“ n’étoient point réunies I'une a l’autre, mais que le
““sang avoit &€té arrété par un caillot gui bouchoit
“ louverture, et qui étoit adhérent a toute sa circon-
¢ ference.”’*

Petit made experiments with this artery to ascertain
df what the coagulum consisted; and he says, that
after soaking it two months in water, which was
changed two or three times every day, and three years
in brandy, “ J’ai montrai que le. caillot n’avoit rien
¢ perdu de sa consistance, ni de son adhérence a
“l’ouverture de P’artére, d’ou l’'on peut conclure
“que le caillot est une substance analogue i celle

“ des cicatrices; c’est ce que je voulois prouver.”

* Petit, Memoires de I’Acad. &c. de Pannée 1735,
+ Ibid.












127

August 9th. The animal died this evening, in con-
sequence of profuse secondary hemorrhage from one
of his femoral arteries, on which an experiment had
been performed. . '

Dissection. On cutting away the ligatures in the
integuments covering the carotid, we found a quantity
of thin pus in the wound, extending down to the ar-
tery, which however was covered and surrounded by a
very thick layer of lymph, not only at the part on which .
the ligatures had been applied, but also about an inch
below, and an inch and a half above. In proceeding
to cut open the artery I only expected to find its inter-
nal and middle coat cicatrized, and its canal more or
less completely pervious; but, to my great astonish-
ment, it was completely obstructed and filled up with
lymph, which not only adhered to, but appeared to
form one substance with the parietes of the artery.
The lymph at each of its extremities appeared rather
of a dark red colour, in consequence of the adhesion
of some red particles.

In consequence of my leaving Edinburgh soon after
this experiment had been performed, I had no oppor-
tunity of repeating it for many months: at length,
however, I obtained peimission to perform it on a
horse which had been sent to a slaughterer.

EXPERIMENT IL

January 24, 1804. The carotid artery of a horse
was laid bare, and four ligatures were applied around
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it open, at some distance from the obstructed part,
but between it and the heart, we found a considerable
coagulum of blood in this portion of its canal, and
which being removed, to ascertain the nature of the
obstruction, it was discovered that this portion of ar-
tery terminated in the same manner as arteries do, on
which a ligature has been applied and allowed to re-
main; i. e. in a conical impervious sac. The artery
just beyond this point felt hard and solid, I therefore
did not cut through its coat at this part, lest I should
spoil the appearance I have just described; but pro-
ceeded to cut open the other portion of the artery
between the head and the obstructed part, beginning
at the extremity next the head. In this portion also
we found a considerable coagulum of blood, which
being removed, there appeared a small portion of
lymph, of the form of a heart, projecting within the
canal of the artery, the base situated next the coagu-
lum of blood, the apex terminating in the obstructed
part of the artery. Over the artery, and on each side
of it, there was a considerable effusion of lvmph, ex-
tending from rather more than an inch below the ob-
structed part to nearly an inch and an half above it.

See plate XIII.

The integuments, from the cause before mentioned,
were not adhering to the internal surface of the wound:
that surface was formed by a very thick layer of lymph,
which was lubricated with pus, but there was not the
slightest accumulation of pus in the wound; nor was
there any about the artery; nor was there any pus
discovered in any of the experiments, except the se-
cond and third, in which the loose portions of ligature
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March 10th, the same experiment was performed
on the left brachial artery.

In making the experiment on the right brachial
artery, the internal parietes of the artery scemed to
adhere so strongly to each other, that the circulation
through the vessel was not restored for a minute or
two after the ligatures were removed. In making an
experiment of this sort, the restoration of the circu-
lation through the vessel should always be obtained.
Although, in a practical point of view, it may be an
advantage for the internal parietes to cohere, and thus
their wounded surfaces may escape that impediment
to their adhesion, which a stream of blood passing
between them must occasion in a greater or less

degree.

March 18th, the animal was killed. On examin-
ing the arteries on which the experiments had been
performed, their canals were found to be completely
obstructed with lymph, which adhered so firmly to
the internal surface of the artery as to form but one
substance with it. On each side of the obstruction
there were coagula of blood in the canal of the artery.
Over its external surface, and in the parts immediately
surrounding it, there was a considerable effusion of
lymph. The wounds in the integuments of the two
former experiments were completely healed, and that
in the latter experiment was very nearly closed.

From the changes which we know that arteries begin
to undergo very soon after a complete obstruction has
been made to the passage of the blood through them,
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there can be little reason to doubt the efficiency of the
obstruction, produced in the manner described in these
experiments, to occasion a complete obliteration of the
artery to the first collateral branches above and below
the obstructed part. The changes here alluded to 1
shall consider in the next chapter.

In the preceding parts of this treatise, I have uni-
formly endeavoured, without distorting or straining
any fact whatever, to show from some of our best
writers on surgery, that the same effects are produced
on the arteries of the human subject, as on those of
dogs and horses, by the same causes: how far this
similarity of effect has been satisfactorily proved, each
individual must determine for himself: to me itappears
sufficiently established to afford a reasonable expecta-
tion, that the obstruction produced in the arteries of
dogs and horses, in the manner above described, might
be effected, by the same treatment, in the arteries of the
human subject; and if it should prove successful, it
might be employed in some of the most important
cases in surgery. The success of the late important
improvements which have been introduced in the ope-
ration for aneurism, may perhaps appear to most sur-
geons to have rendered that operation sufficiently
simple and safe; but if 1t be possible to produce ob-
struction in the -canal of an artery of the human
subject, in the above-mentioned manner, may it not
be advantageously employed in the cure of aneurism?
inasmuch as nothing need be done to prevent the im-
mediate union of the external wound. The operation
may then be considered merely as a simple incised
wound. It is scarcely necessary to observe, that 1
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Six hours after the experiment the animal was
killed. The edges of the integuments already adhered
to each other at two points by means of lymph.
The cellular membrane between the integuments
and muscles was of a red colour, had a smooth feel,
and polished appearance; and numerous vessels were
seen running over its surface. Oue part of the wound
was discoloured with blood; but the inflamed vessels
of the cellular membrane chiefly gave it a red ap-
pearance. A considerable layer of coagulable lymph
extended from just below the ligature on the inferior
portion of the carotid, to above the ligature on the su-
perior portion, thus completely covering both extremi-
ties of the artery, and the space between them. It also
adhered firmly to the muscles on each side of the ar-
tery. On tearing a portion of this lymph, its fibrous
texture was already very apparent; and numerous
small red points were observed on its surface.

Both portions of artery were opened, but no inter-
nal coagulum of blood was found: each contained a
little fluid blood, but not more than is commonly
met with in the arteries immediately after death. Each
extremity of the artery was thickened, and when cut,
seemed softer near the ligature then elsewhere. |

EXPERIMENT IL

The humeral artery of a dog was tied in two places,
and divided between the ligatures. It retracted as
usual. The integuments were brought together by
two sutures.
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and a very small black coagulum was found at the
extremity of its canal, which was completely united,
and very much contracted. Withdrawing the coagu-
lum, to examine the termination of the canal, it did
not adhere to afy part, but was confined by the con-
traction which the artery had undergone.

EXPERIMENT VIL

Two ligatures were applied around the carotid
artery of a dog about an inch from each other; the
ligature nearest the heart was tied !'very tight, that
next the head was tied in the usual manner; the
artery was not divided between the ligatures, and
the external wound was sewed up.

Eleven days after the experiment, the animal was
killed; the external wound was very much contracted,
but not healed. Its surface was covered with pus,
that seemed to issue from under the sterno-mastoid
muscle, which being raised, we found a cavity between
it and the artery, containing a small quantity of pus,
and a sinus extending from the cavity about an inch
and a quarter by the side of the artery towards the
heart. The ligatures were not to be found, but they
had probably occasioned the formation of this abscess;
and the erect position of the head had favoured the
extension of the pus by the side of the artery. The
artery was separated into two distinct portions, about
an inch distant from each other; but the extremity of
the portion next the heart was so completely enve-

loped in lymph, which adhered to it too intimately
i, 4
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tremely difficult to get a distinct view of it. On
cutting it open, from under the inferior maxillary bone
towards its extremity, we found its canal very much
contracted, to the extent of at least two inches from
the extremity. The injection had insinuated itself
into this part, but was extremely slender and ta-
pering. It will be remembered, that this portion
of the artery was supplied with blood only by
anastomosing branches, and consequently there was no
impetus of the blood to resist its gradual contraction
and obliteration. From the termination of the injec-
tion to the extremity of the artery, a space of about
one third of an inch, its canal was completely oblite-
rated, and its coats were converted into a firm, thick,
solid substance. No discharge of blood had ever
been observed from this artery after the experiment.

EXPERIMENT X.

The humeral artery of a dog was tied, as high as
it could be reached, with a single ligature; and the
external wound was sewed up.

Thirty-three days after the experiment, the animal
was killed. Not the slightest discharge of blood had
ever been observed. The external wound was com-
pletely healed. On cutting open the integuments, and
dissecting down to the artery, the cellular membrane
appeared slightly thickened. The artery was com-
pletely obliterated, from just below a collateral branch
in the axilla, to the extent of at least an inch and a half
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municated freely by branches which passed from one
to the other.

EXPERIMENT XII.

The left femoral artery of the dog that was the sub-
ject of the last experiment, was tied with a single liga-
ture, and the external wound was sewed up. It is to be
observed, that this experiment was performed before
that which has been just detailed; but as the examina-
tion of it took place at a more distant period after the
experiment than the former, it is here related after it:
my motive for operating on both hind legs of the ani-
mal was to ascertain if the effects of tying up the vein
as well as the artery differed from those which were

produced by tying the artery alone.

Forty-nine days after this experiment, the animal
was killed. There had never been any discharge
of blood from the wound, which had been for many
days completely healed. It was stated in the pre-
ceding experiment that the extremities were injected
from the aorta. On cutting open the integuments over
the artery, we found a small circumscribed abscess in
the cellular membrane, between the integuments and
the fascia; this abscess contained a small quantity of
pus, and the ligature with which the artery had
been tied.

On dissecting down to the artery, we found it
obliterated, to the extent of at least an inch and a
quarter, at the part which had been tied: at each
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extremity of this obliterated portion, lateral branches
were given off; viz. on the inner side of the femoral
artery, the anterior tibial, immediately below the ob-
literated portion; on the outer side of it, two branches
. of moderate size, one just above, and the other imme-
diately below the obliterated part: although the lower
branch was given off at rather an acute angle, 1ts rami-
fications stretched out laterally, and anastomosed freely
with the small branches of that which was given off
above the obliterated part; one branch, in particuiar,
dipped deep into the muscle, and then turned directly
upwards, and united with the superior branch. Two
branches from the inner side of the femoral artery,
given off one a little above, and the other below the
obliterated part, soon divided into five smaller branch-
es, which anastomosed with each other. From the
upper part of the femoral artery, a considerable
branch passed down, immediately under the rectus
cruris, and anastomosed freely with several small
twigs above the knee. The anastomoses were formed
precisely in the manner described in the last experi-
ment, i. e. by tortuous branches, most of which anas-
tomosed in small circles or ovals. The other principal
anastomoses, formed by the profunda and ischiatic with
branches from the inferior portion of the femoral, just
above the knee, were precisely similar to those de-
scribed in the preceding experiment. The principal
anastomoses however appeared somewhat larger; but
the muscles of the thigh, although very vascular, by
no means exhibited so many vessels as those of the
opposite limb. Did this depend on the obstruction
which had been made to the return of the blood in
the right leg by tying up the vein, in consequence
Y
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from the surrounding parts. The external wound was
then sewed up. '

Forty-nine days after the experiment, the animal
was killed; and the carotids were injected from the
aorta. The external wound was completely healed;
and on dissecting the left carotid from the aorta up-
wards, it was found, that the injection had not passed
more than an inch up its canal, which was very much
contracted, so that this portion of the artery was con-
siderably smaller than the corresponding portion of
the right carotid. From the point at which the in-
jection terminated, the artery was much more con-
tracted; felt like a hard cord; and was of a dark gray
colour, for the space of about an inch and a quarter.
It was cut open with some difficulty, as its canal was
completely closed; its tunics were found remarkably
thick, and its internal surface of a black colour, but
there was no coagulum within it. The artery termi-
nated in a firm, white, conical porticn, about a quar-
ter of an inch in length, and which was united to the
extremity of the superior portion by a small liga-
mentous band of lymph, about one third of an inch
long.

The extremity of the portion of the artery next the
head had also undergone complete consolidation, and
was very similar to the other extremity. Its canal was
completely obliterated for the space of an inch and a
half from its extremity; and through the whole of this
extent, it was very much diminished in size, and had
a ligamentous appearance: from the end of this obli-
terated part to the first lateral branch, its canal was
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with a purulent discharge very deeply tinged with
blood. Ten days after the experiment, the wound
was almost healed.

Eighty-one days after the experiment, the animal
was killed, and the hind legs were injected from the
aorta. On dissecting them, we found, that the left
femoral artery was obliterated, to the extent of an inch
and a quarter, at the part which had been ticd: this obli-
terated portion was so extremely slender, that it was
difficult to preserve it; and at each extremity of 1t
there was a lateral branch, which anastomosed very
freely with the other. It would be tedious to describe
the numerous anastomoses, observed in the various
branches of this limb; they were much larger than
those described in Experiments XI. and XII. although
this animal was much smaller than that on which those
Experiments had been performed; but like them,
they were chiefly formed in circles, and the branches,
by which they were formed, were extremely tortuous,
which rendered them very beautiful, particularly when
they were first exposed, as the loose state of the mus-
cles, and the necessary distortion of them, to get at
the arteries, for the purpose of dissecting them, very
much diminished their tortuous appearance. The
muscles of this limb were florid and healthy, but they
did not exhibit that minute and extremely vascular
appearance, which was observed in the experiments
referred to above. The principal anastomoses were
formed by the same branches as in those experi-
ments, i. e. by the profunda and ischiatic, above the
obliterated part, and by branches from the inferior
portion of the femoral, particularly about the knee,
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every instance to form at once a coagulum, capable of
filling vp the canal of the artery; for, as may be ob-
served in many of the experiments, several hours after
the artery had been tied, there was only a slender
coagulum formed in its extremity. I am therefore dis-
posed to think, that although the artery cannot ac-
commodate itself to the blood determined to it, yet
it undergoes such a degree of contraction, as occasions
too much motion in the blood which it contains, to
admit at once of its complete coagulation.®* It is a
fact, that in most cases only a slender coagulum is
formed at first, which gradually becomes larger
by successive coagulations of the blood; and for the
same reason it is, that the coagulum is always at first
of 4 tapering form with its base at the extremity of the
artery. But the formation of this coagulum is of little
consequence; for soon after the application of the
ligature, the extremity of the artery begins to inflame;
and the wounded internal surface of its canal, being
kept in close contact by the ligature, adheres and
converts this portion of the artery into an impervious,
and at first slightly conical sac.t It seems to be en-
tirely owing to the effusion of lymph, by which this
adhesion is effected, that the coagulum of blood,
formed within the artery, is sometimes found ad-
hering by a small part of its base to the extremity
of the artery. But whilst the adhesion of the in-
ternal parietes of the artery is accomplished, a con-
siderable quantity of lymph is effused between its
coats, and among the parts surrounding its extremity;

* See that sentence in note N which begins % Sensim vero,” kc.
1 See plate X1V. fig. 2.
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so that, in a very short time, the extremity of the
artery is enveloped in lymph, and covered with a
layer of it, just as we have seen the punctured artery
to be.* After a short time, the ligature occasions ul-
ceration of the part around which it is immediately
applied; and, acting as a tent, a small aperture is
formed in the layer of lymph effused over the artery;
through this aperture a small quantity of pus is
discharged, as long as the ligature remains; and
finally, the ligature itself also escapes, and the little
cavity, which it has occasioned, granulates and fills
up, and the external wound heals in the usual man-
ner; leaving a considerable thickening and indura-
tion of the cellular membrane, extending a little be-
yond the extremity of the artery. See plate XIV.
fig. 2.

But since a certain degree of ulceration and forma-
tion of pus appear to be the necessary effect of the
ligature, and this ulceration takes place as near as
possible to a newly cicatrized part, and as it is a well
known fact, that such parts very readily ulcerate,
it is obvious, that every possible means should be
employed, to prevent the extension of this ulcerative
process:, hence we should guard against the accumu-
lation of pus about the extremity of the artery, by
such pressure as the parts may conveniently bear; by
placing the limb in such a position as will allow a
ready exit to the pus; and, in some instances, by the
application of sponge.

* See plate XIV. fig. 1.
21
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It 1s certainly desirable, that the ligature should come
away as soon as possible, yet I am convinced, that great
care 1s necessary inendeavouring to expedite this event.
We should always remember that so long as the attach-
ment of the ligature appears to have any degree of
firmness, any force exerted on 1t (as for instance,
by pulling it rather strongly,) must act more or less on
the recently cicatrized extremity of the artery, which
is not only contiguous to it, but is still in union with
that portion of the artery which detains the ligature;
for it is the external coat of the artery, which hinders
the separation of the ligature, partly, in consequence
of its undergoing ulceration slowly, and partly, be-
cause the ulceration, which takes place in the first
portion of the artery, by rendering the ligature loose,
diminishes very much its power of promoting ulcera-
tion through the rest of the artery. But so long as
any portion of this external coat remains entire, it is
continuous with the external coat of the newly cica-
trized portion of the artery, and therefore any force
exerted on the former may be extended to the latter:
hence it appears most prudent, that so long as our
attempts to draw away the ligature meet with much
resistance, they should only be exerted in such a gen-
tle and gradual manner, as may promote ulceration
of the part by which the ligature is confined, with-
out endangering laceration of the recently united
parts.

The permanent changes which take place in an
artery, and in the circulation through a limb, in con-
sequence of the application of the ligature, are pre-
cisely the same as those which happen from the
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division of an artery, and which I have described in
Chapter I. Section III. The portion of the arterial
trunk which has been tied, undergoes a gradual con-
traction and obliteration to the first collateral branches,
and finally dwindles to a mere fibre.*

The collateral branches are usually distended and
excited to stronger action from the moment that a
complete obstruction is formed n the trunk, and con-
sequently, the commencement of their enlargement
may be referred to that period.t Their increase of
size seems to be proportioned to the exigencies of the
particular case; thus, if the limb has been amputated,
it does not appear to be finally very considerable,
but if the limb remain entire, and only the natural
course of the circulation be obstructed through
the main arterial trunk, their enlargement is much
more conspicuous,i and is particularly observable in
the small inosculating ramifications of the collateral
branches, by which the circulation appears to be car-
ried on, after a certain time, as vigorously in the limb,
the principal artery of which has been obstructed,
as in that, which has preserved its natural circula-
tion.§ See experiments XI. XII. and XIV.

The effects of tying an artery properly appear then
to be the following:

1°. To cut through the internal and middle coats of
the artery; and to bring the wounded surfaces into
perfect apposition.

* See Note Q. Also Experiments X. XI. and XIII. of Section

I. of this Chupter.
t See Note P. { See Note R. § See Note S.
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2°, T'o occasion a determination of blood on the
collateral branches.

3°. To allow of the formation of a coagulum of
blood just within the artery, provided a collateral
branch is not very near the ligature.

4°, To excite inflammation on the internal and mid-
dle coats of the artery by having cut them through,
and consequently, to give rise to an effusion of
lymph, by which the wounded surfaces are united,
and the canal is rendered impervious: to produce
~ a simultaneous inflammation on the corresponding
-external surface of the artery, by which it becomes
very much thickened with effused lymph; and at the
same time from the exposure and inevitable wounding
of the surrounding parts, to occasion inflammation in
them, and an effusion of lymph, which covers the
artery, and forms the surface of the wound.

5°. To produce ulceration in the part of the artery
around which the ligature is immediately applied,
viz. its external coat.

6°. To produce indirectly a complete obliteration,
not only of the canal of the artery, but even of the
artery itself to the collateral branches on both sides of
the part which has been tied.

7°. To give rise to an enlargement of the collateral
branches.

In the account which I have now given of the ef-
fects of the ligature on an artery, I have had in view
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CHAPTER V.

ON THE IMPROPER FORM AND APPLICATION OF THE LIGA-
TURE, AS TENDING TO PRODUCE SECONDARY HEMORRHAGE.

THE preceding chapters have, I think, afforded
ample proof that every part of an artery is organized
in a similar manner to the other soft parts of the body;
and that its coats are susceptible of the same processes
of adhesion, ulceration, &c. as the other parts are,
when the same means of producing them have been
employed. It follows, that the same precautions,
which we take to secure the adhesion of other parts,
should be obscrved, to effect it in an artery. But
there is this difference in the cases; we endeavour to
obtain union by the first intention in common parts, to -
remedy an accident or heal a wound; whereas, n the
case of an artery, we perform an operation on it, to
put it in the state of a simple wound, 7. e. In a state
in which adhesion may take place: and this operation
consists in the application of the ligature, which,
when properly applied, cuts through the internal and
middle coats of the artery, keeps their cut surfaces in
contact, and affords them an opportunity of uniting
and cicatrizing, as other cutsurfaces do, by theadhesive
inflammation. The immediate suppression of the
hemorrhage, which the ligature effects, is to be con-
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sidered then, only as a primary and temporary part
of its office; we are chiefly to consider its application
in the more interesting and important view of an ope-
ration, which has for its object, not only the imme-
diate suspension of the hemorrhage, but also the ad-
hesion of the internal and middle coats of the artery,
as the only permanent security against the return of
the hemorrhage.

But it is well known that, generally speaking, we
can only obtain union by the first intention in clean
and simple incised wounds, consequently it is only in
such wounds of the arterial coats that we can reason-
ably expect it; and hence, it is obvious, that we
should take the utmost care, to use the ligature of the
form, and to apply it in the manner most conducive
to the formation of such a wound.

Having premised these general observations, which,
I hope, appear sufficiently well founded, to serve as
data, from which we may reason as to many of the
causes of secondary hemorrhage, I shall now consider
the manner in which the ligature, by its improper
form or application, may give rise to secondary hemor-
rhage. It may with truth be asserted, that that part
of surgery which relates to the securing of arteries,
obtains a very inadequate degree of attention: pro-
vided that ligatures are ready, their size and form,
whether completely flat or irregular, are, I believe,
seldom attended to; nor does it appear that the de-
gree of force emploved in tying the artery, is often
taken into consideration. Some surgeons, wishing to
guard against the ligature’s slipping off, tie it with
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very considerable force; while others, apprehensive
lest they should cut through the artery, or occasion
too early a separation of the ligature, draw it only
sufficiently tight, to prevent the escape of any blood.
Now it appears highly improbable, that a broad, flat
ligature should make such a wound in the internal and
middle coats of an artery, as is most favourable to ad-
hesion; because it is scarcely possible to tie it smoothly
around the artery, which is very likely to be thrown
into folds, or to be puckered by it, and, consequently,
to have an irregular, bruised wound, made in its mid-
dle and internal coats. And even if it should make a
proper wound, yet, by covering a considerable space
of the external surface of the artery, it may destroy
the very vessels which pass on it in their way to the
cut surfaces of the internal and middle coats, and
thereby render them incapable of inflaming: nor does
it appear that anastomosing branches can supply this
defect, for, if the branches which immediately supply
the cut surfaces are bruised and compressed by the
ligature, how is the blood from anastomosing branches
to enter them? but admitting that such a ligature
makes a proper wound, and that the wound unites, still
it may cover that part of the external coat which is
directly over the newly united part; * and consequently,
as soonas it has occasioned ulceration through the ex-

* In many of the experiments with the ligature, the internal
coagulum of blood being removed, and the extremity of the arte-
ry minutely examined, I found, that its internal and middle coats
adhered close above the part, around which the ligature had been
applied.
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ternal coat, it will produce the same effect on the newly
united parts, and of course, secondary hemorrhage.

If aligature is of an irregular form,* the proba-
bility is, that it will cut through the internal and
middle coats of an artery more completely at some
parts, than at others; but from Experiment IV. re-
lated in Chapter IIL. it appears, that, to induce a suf-
ficient degree of inflammation, to occasion an effusion
of lymph from the internal surface of an artery, it is
necessary that these coats should be completely cut
through: this fact does not rest on the authority of
that experiment alone, for in all my experiments with
the ligature, which were examined soon after it had
been applied, although the internal surface of the
artery appeared inflamed a little way above the part
at which it adhered, yet in no instance did it exhibit
the appearance of lymph having been effused on it,
except at the part which had been cut; and the point of
adhesion was never more than a line’s breadth: in short,
the artery seemed to adhere only at its cut surfaces.f

* Jtisa fact, which I have had opportunities of observing,
that, through inattention, a ligature is sometimes made flatatone
part, triangular or nearly so at another, and so on alternately
through its whole length.

+ This fact is well illustrated by adverting to the opinion that
Pouteau entertained of the effects of ligatures, and which opinion
was founded on observations made on the state of the artery of
which he has given a plate. Pouteau considered it to be proved
with regard to ligatures, ¢ que leur effet n’est point d’arréter le
“ sang au dessous du fil, ni immediatement sous le fil, mais dans la
% fiartie du vaisseau excedente au dessous de la ligature.,” Melanges
de Chirurgie, p. 322-3. Now as Mr. Pouteau recommended that

2A
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From these facts, I think we may fairly conclude, that
if’ the ligature does not completely cut through the in-
ternal and middle coats all round the artery, adhesion
cannot take place between its internal surfaces, and
therefore secondary hemorrhage will take place as
soon as the ligature has ulcerated through any part
of the parietes of the artery; and that it will of
course become more frequent and copious as the. pro-
cess of ulceration advances.

The observations which I have here made, will, un-
doubtedly, be especially verified, if such a ligature as
I am aliuding to, or perhaps any ligature, is applied
by an operator, who is particularly careful not to tie
the artery tight, lest he should cut through its coats,
or-occasion too speedy a separation of the ligature.

i

the surrounding parts should be included in the ligature with the
artery; if we connect with this the state of the artery from which
his opinion was formed, we shall immediately perceive, that the li-
gature had not cut through the internal and middle coats of the
artery; that it had merely compressed its sides a little; and, conse-
quently, no permanent obstruction was formed either above or
immediately under the ligature; but the cut edges of the extremity
of the artery had united; and yet in order that they might come
inte contact, and, in fact, to prevent the hemorrhage occasioned
by the division of the artery, the ligature must have been applied
tight enough, in the first instance, to bring the internal surfaces
of the artery into contact, and to stop the flow of blood: this al-
lowed the cut edges at the extremity of the artery to remain
«uietly in contact, and they united. But the artery could not unite
immediately under the ligature becausc its middle and internal
coats were not cut through: on the contrary, its canal appears to
have been partially dilated again, the pressure made round it by
the ligature not having been sufficient to prevent this effect.
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Another circumstance with regard to the ligature,
is its being applied so as to form an oval instead
of a circle, by embracing the artery higher up
on one side than the other: this, I am aware,
will be more or less remedied in the act of
tying, but yet in consequence of an artery being
drawn out unevenly with the tenaculum, or, if it be
entire, of the cellular membrane being more de-
tached from it on one side than the other, this may
sometimes happen; and it is obvious, that, in such a
case, the cut edges can neither be so justly placed, nor
so firmly kept in apposition, as they ought to be;
they will, therefore, be more easily torn asunder, and
the ulceration produced by the ligature will be
much more likely to affect the recently united parts,
and produce hemorrhage, if they escape it from other
causes. I do not say that a ligature can be tied around
an artery so as to form a complete oval; I mean to al-
lude only to the deviation from a circle: ncw it
appears from what has been already said, that it is
only the cut surfaces which unite; any deviation
therefore from a circle must be unfavourable to the
exact and steady apposition of these parts. I think
there can be little doubt, either as to the reality of the
ligature being sometimes applied in that way, or as
to the tendency of such an application of it to produce
secondary hemorrhage. 21l

It cannot reasonably be expected, that I should il-
lustrate the opinions, which I have now offered, by
cases; and perhaps it would not be very easy to con-
firm them by experiments on dogs, for whom Nature,
with very little assistance, seems to do so much. If



172

however, they are allowed to be highly probable, and
have a tendency to excite a greater degree of attention

to this part of surgery, I shall not regret hav.rmg ven-
tured to bring them forward.

It may be expected that I should say, of what form
the ligature ought to be made: and with what degree
of force it should be tied. With regard to the
former, I have little hesitation in saying, that 1 be-
lieve it is best to make it round, and very firm. As
to the degree of force which should be used in
tying it, I shall only observe, that every operator
should be acquainted with the force necessary to cut
through the internal and middle coats of an artery; but
as this force is very slight, and the external coat of an
artery is strong enough to allow the ligature to be tied
tight, without its being cut through; it is better to
tic the artery tighter than is necessary merely to cut
through its inner coats, because we shall thereby more
certainly keep the cut surfaces in contact; expedite the
coming away of the ligature; and of course diminish
the risk of the ulceration extending to the newly
cicatrized part: nor does there appear to be any rea-
son to fear, that the external coat may ulcerate
through before the internal coats have adhered, since
we see from the experiments, that their union is very
soon effected. Instead, therefore, of this apprehen-
sion, let us rather direct our attention to keep
the limb as quiet as possible, and to guard against
every means by which the adhesion may be destroyed.

There is yet another important consideration which
it is necessary to notice here. I allude to the slip-
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adequate to occasion the slipping off of the ligature;
how much more likely is that event to happen, when
they are so combined.

From a variety of facts interspersed through these
chapters, which it would be tedious and unnecessary
to recapitulate, I am convinced that if an artery
is tied in the manner which I have suggested, there
will be little reason to fear its being pushed off by the
impulse of the blood; but if we wish for greater secu-
rity than that mode of tying can give, we may have
recourse to one of the modes of practice formerly
recommended by Dionis.*

The observations which I have hitherto made on se-
condary hemorrhage, refer to the application of a liga-
ture on the extremity of a divided artery, or to cases
in which two ligatures have been applied on an artery,
and the intermediate portion divided. I shall now con-
sider the circumstances under which it occurs from an
artery that has been tied with a single ligature without
any subsequent division of the vessel. On this subject
much has lately been said about the retraction of the
artery, to which the secondary hemorrhage has been

* ....en pingant le bout de I'artére avec un bec de corbin ou
une pincette qui a un anneau pour serrer, qu’on appelle valet a
patin; puis coulant sur l'instrument, jusques sur I’artére, un fil
préparé et noué, on le sert d'un double nzud; et afin qu’il ne soit
pas poussé hors de dessus le bout du vaisseau par les pulsations
continuelles du sang artériel, il doit y avoir & un des bouts du fil
une aiguille enfilée, qu’on passe 4 travers le corps du vaisseau,
apres quoil on assure la ligature par quelques neuds. Operations
de Chirurgie, Neuy. Dem. par M. Dionis,
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almost wholly imputed;* but from what I have seen
of arteries treated in this way, it appears difhicult to
conceive how retraction of the artery can have any
effect in producing it, or even how it is possible that
the artery can retract, when the ligature has been ap-
plied immediately around it, without including any of
the surrounding parts; for although the ligature pro-
duces ulceration of the parts with which it is in im-
mediate contact; yet, long before this process com-
mences, an effusion of lymph has taken place around
the parts of the artery near the ligature, and completely
confines the artery to, and incorporates it with the
surrounding parts. See Chap. IV. Experiment VIIL
and pl. XIV. fig. 1.

I hope it will be remembered, that I am only dis-
cussing the causes of secondary hemorrhage from ar-
teries treated in this way; as I by no means wish it to
be understood, that I deny the advantage of an artery
being allowed to retract, by dividing it after a liga-
ture has been applied on it. It is well known, how-
ever, that many successful operations for aneurism have
been performed, by applying a ligature on the artery
without any subsequent division of it; and I think it
bighly probable, that if we could be minutely informed
of the circums ances of those cases, in which repeated
secondary hemorrhages have occurred when the ope-
ration has been thus performed, we should find the
hemorrhages referable, either to a diseased state of the
artery; to the various means which have been employ-
ed for guarding against hemorrhage, by contrivances to

* Sec note T.
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artery, by the speedy and profuse effusion of lymph,
which takes place over and round the artery, at the
part which has been tied; and which not only secures
the portions of artery for some distance above and be-
low the ligature, but, at first, covers even the ligature
itself, which afterwards occasions ulceration through
this layer of lymph. If it be said that actual expe-
rience drawn from the human subject, is in di-
rect opposition to this conclusion; I would refer
to the treatment which an artery, tied with a
single ligature, has generally undergone, as detailed
in the preceding pages. And I must candidly confess
myself disposed to believe, that the principal, if
not the only difference, in what relates to the pro-
duction of secondary hemorrhage, between an artery
which is tied with two ligatures and divided between
them, and one which is tied with a single ligature,
consists in this, that, in the former, the artery is tied
close to the part at which its connexion with the sur-
rounding cellular membrane is complete; but, in the
latter, a considerable portion of the artery is detached
from the surrounding cellular memprane, and the
ligature applied perhaps in the center of this detached
portion; or if even it be applied at the upper end,
still there remains a considerable portion of de-
tached artery below it: now when we consider, that
the arteries receive their vessels from the surrounding
cellular membrane, it must be evident, that if we de-
prive it of these vessels, it cannot undergo those
changes which depend on vascularity, viz. inflamma-
tion and adhesion; and, consequently, the ligature
cannot produce those effects on which the success of

the operation depends, but the portion of artery
2 B
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dying and bursting or sloughing, hemorrhage takes
place: if the ligature be applied on the center of
the detached portion of the artery, when the artery
gives way, the hemorrhage will proceed both from
the upper and lower portions; but if it be applied on
the vessel at its connexion with the surrounding
cellular membrane, either above or below, the hemor-
rhage will then proceed from only one part of the
artery, which will be that, which has the detached por-
tion of the artery for its extremity. As the hemor-
rhage will supervene as soon as the smallest part of
the artery has given way, of course, it will frequently
return, and perhaps even prove fatal, before the ar-
tery is divided into two distinet portions, and hence
we almost always find the secondary hemorrhage de-
scribed, as issuing from the artery immediately under
the ligature.

The fact, that the artery is very soon covered and
surrounded with lymph at the part which has been
tied, forms no objection to this reasoning, for the
lymph, which syrrounds the artery, is furnished by the
inflamed vessels of the cellular membrane; but as the
arteries which supplied the coats of the arterial trunks
have been completely divided, they cannot inflame as
far as that division has extended, and, consequently, a
ligature applied on that part cannot produce inflam-
mation and adhesion of its internal surface. It is pos-
sible, that, in process of time, the vascularity of the
artery might be restored by vessels from the cellular
membrane, passing through the lymph with which the
artery 1s surrounded, and extending to its tunics; but
before it can be effected, the artery has given way,
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and secondary hemorrhage has come on. I very -
much doubt, if an artery tied with a single ligature,
without a greater detachment of it from the surround-
ing parts, than the ligature necessarily occasioned,
would be more subject to secondary hemorrhage, than
the artery of an amputated limb, or one on which two
ligatures had been applied, and the intermediate por-
tion divided. But as it is extremely difficult to avoid
detaching the artery, and there is no advantage gained
by applying a single ligature, it is, undoubtedly, safest
and best to apply two ligatures, and to divide the ar-
tery between them.

Although I scarcely conceive it necessary to notice
the injudicious practice of including in the ligature
any of the parts surrounding an artery, yet, as I have
met with a case, which may, I think, be introduced
here with considerable effect; in illustrating the great-
er tendency of that mode of tying arteries to produce
secondary hemorrhage than the other, I shall avail
myself of this opportunity of quoting it. The case
is related by Pouteau in the following words: ¢ Au
“ mois de Septembre 1756, Je liai D'artere crurale
“d’un chien de moyenne grosseur par une ligature
“ qui embrassoit avssi le Nerf du méme nom: ’artere
¢ ne fut ouverte en aucune facon, et on abandonna
“ animal 4 lui méme, le quatri¢éme jour il survint une
“hémorrhagie qui s’arréta sans aucun secours, elle re-
“parut le lendemain, et fut si grande que Pamimal
“ mourut. En fendant Dartére suivant sa longueur,
“ je la trouvai ouverte, a sa partie anterieure, immedi-
“ atement sous les fils de la ligature; il y avoit dans
“ sa cavité un ecaillot d’un rouge pile, d’une consis-
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‘ tence moyenne et fait en forme de fuseau: extrémité
“superieure de ce caillot flottoit dans Partire au dessus
““de la ligature; la portion moyenne étoit légérement ad-
“ hérente a la partie posterieure de Partere qui étoit sous
“la ligature; la portion inferieure qui étoit la plus
“ fine, flottoit dans Dartére au dessous de la ligature;
‘“ ce coagulum avoit en tout quatre lignes de longueur,
‘““et moins d’une ligne de diametre, dans sa plus
‘ grande epaisseure.”’*

We have seen by the experiments, related in the
preceding chapter, how extremely difficult it is to pro-
duce secondary hemorrhage in dogs, when a ligature
or ligatures are applied immediately around their ar-
teries; but in this experiment, in which the nerve and,
no doubt, some cellular membrane were included with
the artery, secondary hemorrhage was very soon pro-
duced, and to an extent which proved fatal.

It appears highly probable from the result and
examination of this experiment, that the internal and
middle coats of the artery had not been cut through
by the ligature; for, if they had, and the ligature had
been applied sufficiently tight to keep them in contact,
there can be no doubt, that they would have adhered
to each other long before the fourth day, when we
find the hemorrhage first occurred. But in conse-
quence of that mode of applying the ligature, instead
of 1ts producing this effect, we find, that it occasioned
ulceration through the anterior part of the artery,
which must, no doubt, have been exposed in the ope-

* Pouteau, Melanges de Chirurgie, p. 30.
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ration, and with which, therefore, it was directly in
contact: this ulceration was small at first; and hence the
first hemorrhage ceased of itself; but having become
more extensive by the day following, a hemorrhage
came on, which proved fatal. It would seem, that the
ligature had cut through the internal and middle coats
of the artery sufficiently at the posterior part, to occa-
sion such an adhesive state of their edges, as could
detain a small quantity of the blood, which was passing
through it, and hence the formation of the slender
coagulum which Pouteau found in its canal, slightly
adhering to the internal surface where the ligature had
been applied.

It certainly appears strange that such a man as
Mr. Pouteau appears to have been, from the accuracy
of his observations, and his fidelity in detailing them,
of which this work has afforded many instances, instead
of directing his attention, in this instance, to the cir-
cumstances which had really caused the hemorrhage,
should have observed, with regard to it, that the clot
was insufficient to stop the hemorrhage, and that this
gave us reason to presume, thatit is almost always so:
thus availing himself of this inapplicable experiment,
to combat Petit’s doctrine of the suppression of hemor-
rhage by the formation of a clot.

There is yet another cause of secondary hemorrhage,
which, although I have hinted at it once or twice
in the preceding parts of this treatise, I have not yet
represented it in the important point of view which it
onght to be. I allude to the sudden separation or lace-
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ration of the recently united parts of an artery by pre-
mature and extraordinary exertions of the patient.

That newly cicatrized wounds may easily be torn
asunder, for a certain time after their union, a sufficient
number of proofs might be adduced, if any were re-
quired, from the operation for the hare lip; but in
these, and in other instances of disunited wounds in
fleshy parts, the united surfaces had been more or less
broad, and, of course, their adhesion proportionably
strong; whereas in the case of a recently united artery,
the cicatrized part is a mere line, and, consequently,
weak, and easily torn through: it is, therefore, of the
utmost importance to keep the limb, a large artery of
which has been tied, in a state of the most perfect rest,
and to prohibit and guard, as much as possible, against
the patient’s making any sudden or great exertion. In
the case of amputation which gave rise to Petit’s in-
vention for compressing divided arteries, secondary
hemorrhage was brought on, on the twenty-first day
after the operation, by the patient’s raising himself
suddenly and sitting up in bed. Onthis subject Petit
makes the following observation: * Mais dans tous les
“ cas, il est d’une nécessité absolue de procurer un
“ tres grand repos au malade et 4 la partie coupée: ¥
in which, however, he seems rather to have had in
view the perfect formation of the clot, for he after-
wards adds: ‘ parce qu’en changeant de situation,
“1’on troubleroit la formation du Caillot.”’t+ But the
remark is not the less valuable and worthy of atten-

* Petit, Memoires de I'Acad. &c. de Pannée 1732,
+ Ibid. ibid,
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““ eut Pavantage de réussir. L’artere et la plate exteé-
“ rieure se fermérent; le malade étoit en voie de
‘““guérison, et il seroit guéri, selon toute apparence,
“s’il avoit continué les remeédes, mais au bout de
“douze jours, il quitta son bandage. Deux ou trois
““ jours apres Pavoir quitté, il s’appercut d’une petite
“grosseur molle et accompagnée de pulsation, mais
““ qui rentroit en la pressant. Ayant fait un effort huit
‘““ou dix jours apres, il sentit de la douleur i son
““ bras; sur le champs la petite tumeur devint beau-
““coup plus grosse.”” The bandages, &c. were again
applied, but the tumour continued to increase. Petit
operated on the man, and says: * Lorsque la peau
“fut sufisamment ouverte je trouvois beaucoup de
*‘ sang tres noir”’ and a succession of coagula, which
were gradually less and less black, the nearer he ap-
proached to the artery, but he adds, they were “si
“ ferme et si solide que ceux qui n’ont point fait, ou
““ vu faire Popération de cette espéce d’aneurisme,
‘“auront pu prendre cet amas de caillots pour de la
“ chair, s’ils ne s’en fussent rapportés qu’d sa couleur
““et 4 sa consistence. Je passai mon doigt autour de
““ cette masse de caillots, je la détachai entiérement
“ et avec facilité, excepté a lendroit placé sur Pouver-
“ture de lartere, & la quelle, elle étoit Jort adhérente;
* ce fut alors que le corps de I’artére parut a décou-
““vert de la longueur d’un pouce. Dans le milieu de
““ cette étendue Etoit ouverture ou Pincision qu’avoit
“fait la lancette; cette incision qui étoit oblique
“avoit au moins la longueur de trois lignes.” . . , .
He found that the coagula diffcred in their degree
of solidity. ““ Le plus dur couvroit immediatement
“ Pouverture de Dartere, le sang continuellement poussé
2D
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““ contre ce caillot, lorsqu’il étoit encore trop mou pour
“lui résister, en avoit formé un espece de poche ou ap-
« pendice, dans la quelle le sang entroit, et de la quelle
““a chaque pulsation il sortoit en partie et rentroit dans
“Partére, de la méme maniere que le sang entre et
““sorte de la poche qui forme Paneurisme par dilata-
“tion. Cette appendice étoit aussi grande que la coquille
“ d’une grosse noisette; et elle étoit fort adhérente au
“ bords de Pouverture, et a la partie extérieure de Par-
“ tere méme. Sa surface interne €toit lisse et polie,
‘““ comme Dintérieure de tous les vaisseaux sanguins.
““ Sa surface extéricure étoit adhérente avec le se-
““cond caillot. Le caillot du malade dont il s’agit
““avoit deja de fortes adhérences avec les bords et le
““ vassinage de 'ouverture; il avoit assez de solidité
“ pour résister aux impulsions du sang, et il y a
“résisté tant qu’elles ont été moderées, et que
““le caillot a €té soutenu par le bandage,’” but the not
having used the necessary precautions long enough,
““ce caillot encore trop foible, n’étant plus soutenu a
¢ gté forcé d’obéir a Pimpulsion du sang, quiI’a é&tendu
‘“peu a peu et en a formé la poche. En faisant ’opé-
“ ration j’ai trouvé cette poche ou caillot encore adhé-
‘““rente 4 toute la circonference de ’ouverture de P’ar-
¢ tere excepté 4 un point du quel il n’avoit été detaché
“ que par Peffort considérable que fit le malade douze
“ jours apres avoir quitté son bandage. C’est par ce
““point de séparation que sortit le sang qui forma le
““second caillot, et c’est par cette ouverture bouchée
““ par ce second caillot, mais rénouvellée a sept ou huit
‘“ differentes réprises €loignées de plusieurs jours les
‘“unes des autres, qu’est sorti le sang qui a formé les
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he, dit Schwenke, une artére, il passoit plus de sang
par les vaisseaux les plus proches; eeux gui auparavant
se déroboient aux yeux devient sensibles; une artére
étant liée, dit le mé me auteur, un rameau lateral, et fort
petit devient quelquefois egal d Partére qu’on a liée.
Senac, Traité du Ceeur.

As it is to be wished, that when an experiment has
been once performed, and found not to lead to any
useful conclusion, it should never be repeated, I
hope I shall be excused for introducing here the fol-
lowing quotation, which Senac has given from Van
Swieten ¢ Ayant ouvert, dit il, (Van Swieten) le ventre
‘““d’un chien, je liai le tronc de I'aorte déscendante;
“le sang des parties inférieures poussé par les efforts
‘“ de ’animal rémontoient vers le ceeur avec plus de
¢ force, mais I’aorte étant li€e il ne pouvoit pas réve-
“nir une seule goutte dans ces parties; I’animal
¢ gtoit extremement agité, les palpitations du ceeur
‘¢ gtoient violentes, les yeux couvertes de sang se jet-
“ toient pour ainsi dire hors de la téte; la langue gon-
‘“ flée de méme par le sang, sortoit de la gueule, qui
‘“gtoit rempli d’écume; la mort suivit bientét ces
** yiolens mouvemens.”’ Senac, Traité du Ceeur.

Note Q. Page 163.

It is with singular pleasure that I quote the follow-
ing very interesting case from Petit, because it points
out, that the changes, produced in an artery in con-
sequence of an obstruction of the circulation through
it, are precisely the same in man as in brutes; butin
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this 1nstance it appears to have been ultimately at-
tended with fatal consequences. There are, however,
many passages in the history of the case, which point
out, that the man was intemperate. It may, there-
fore, be doubted whether his death should be wholly
attributed to the effects which finally resulted from
that obstruction: on the contrary, it is not unreason-
able to suppose, that rigid temperance and early at-
tention to the symptoms with which he was affected,
might have preserved his life.

The case is as follows: a man had an aneurism,
of the size of a pigeon’s egg, on the right side, just
under the angle of the lower jaw. Blood-letting
and strict regimen were ordered; and exercise was
forbidden. In three months the tumour diminished
to half its size, and, although he then lived freely,
it finally disappeared. At the end of two or three
years, Petit felt *“ un petit neud, ce nceud étoit
“fort dur.” The disease had left no other incon-
venience, than that of occasioning the man to pro-
nounce with a litde difficulty,  de begayer un
“peu et d’avoir la bouche habituellement remplié
““de salive.” Seven years passed away without
any accident, but it was easy to perceive, ‘“que sa
‘“ bouche €toit innondée d’une plus grande quantité
““de salive, et que la pronunciation étoit plus dif-
“ficile.” About this time he was seized with apo-
plexy, of which he died in a few days. “ On avoit
‘““observé dans les trois ou quatre jours qui avoient
““ précédé cette attaque, qu’il etoit comme ume per-
““sonne ivre, qu’il ne raisonnoit pas juste, et que
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“ d’'une moment a Pautre il ne se souvenoit pas de ce
‘ qu’il venoit de dire ou faire.”

On examination after death, Petit found: * Le

* coté droit du cerveau étoit couvert d’une sérocité
“ sanguinolente, sous cet épanchement le cerveau
“ €toit sain, il n’y avoit aucun épanchement i Pexté-
‘ rieur du coté opposé, mais en ouvrant le ventricule
‘ supérieur, il en sortit environ cinq ou six onces de
‘“ sang dissous, et il resta un caillot de sang coagulé,
“ de la grosseur d’un petit ceuf de poule, &c. cette
‘ concretion de sang cachoit une ample et profonde
¢ crevasse qui s’étoit faite dans la substance méme du
“ cerveau a I’endroit désigné. Du coté gauche, c’est
“ d dire, du méme c6té ot tout ce desordre s’étoit
““ opéré, lartére carotide, et les branches qui en pren-
“ ment naissance, nous ont paru avoir un tiers plus de
‘ calibre que dans I’ état naturel . . . . . Partére carotide
“ droit étoit mmpfft#mmt oblitérée a’fpuwm séparation
“ de Partere souclaviere droite jusqu’a sa division en
“ deux branches principales, ce qui répond a peu pres a
¢ I’angle de la machoire inférieure; en se bouchant
-¢¢ tout-a-fait, cette artere qui est ordinairement grosse
““ comme le bout du petit doigt, s’étoit convertie en un
¢ ¢ordon gréle, dans Pintérieur du quel on ne distin-
“ guoit aucune trace de conduit, et ce cordon pouvoit
“ quoir deux lignes de diametre. 11 y avoit dans le bas
“ de cette artere, precisement d I’endroit ou elle nait
“ de la souclaviere droite, un petit sac aneurismal,
* gros comme un noix muscade ordinaire, sa tunique
“ gtoit fort mince, et l'intérieur de sa cavité étoit
““ rempli par une matiere en partie graisseuse, en

2 1
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tied, could form an idea of the regeneration of the
obliterated portion. Monsieur Maunoir, however,
seems very sanguine on this subject, and relates the
following examination of an experiment, which he
made on the right carotid of a fox, by.tying two liga-
tures on it, and cutting between them. ¢ Cette artére
‘““qui avoit €té liée plus haut que la gauche, se termi-
““noit & huit centimétres au dessus de la naissance de
““la vertebrale par une extrémité arrondie, pleine
““d’injection, et dont le diametre étoit semblable a
‘““ celul du reste de P’artére; de cette extrémité mousse
“ partoit un tres petit vaisseau d’un millemetre de dia-
‘“ metre, ou environ, qui se dérigeoit vers le bout su-
“ périeur de l’artere coupée et s’y anastomosoit.”
The author does not say, that the small vessel, ex-
tending from one extremity of the artery to the other,
was filled with injection; but adds: * Ce petit ra-
“meau qui établit une communication entre les deux
“bouts de P’artere coupée, ne presente il pas une faite
““tres extraordinaire, et d’apres le quel, on pourrait
“croire i la régéneration des artéres? Nous voyons
‘“ que cette régéneration est tres lente dans les nerfs;
“ peut-étre est elle encore plus lente dans les vaisseaux
“ sanguins; peut-étre n’est il pas aucune organe qui ne
“soit plus ou moins susceptible de réproduction.”
Maunoir, Mémoires sur I’Aneurisme.

Mr. Maunoir observes, that the reproduction of
arteries may be slower than that of nerves. But in
the course of a short time after the artery has been
tied, the eirculation through the limb is completely
re-established by the anastomosing vessels, so that the
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dans les chairs, cette rétraction qui a toujours lieu,
rend presque nulle Paction de la ligature sur Partére.
Ibid. p. 76, 77.

Que lartére affectée d’aneurisme ressemble 3 la
corde de violon; que la ligature appliquée sur cette
artere entiere est la cause affoiblissante, ou pour mieux
dire, la cause irritante, qui augmentant sa tendance i
se rétracter en cet endroit déterminera sa rupture. Et
vice versa, il €toit facile de voir que lartére fé-
morale liée dans Pamputation ne se rompoit pas,
parce que la Ligature ne pouvoit étre une cause de
rupture pour une artere libre de se retirer dans
les chairs. Maunoir, Mémoires sur I’Aneurisme,
&ec. p. 83.

An artery that has been tied cannot, with propriety,
be compared to a “ corde de violon,” and it would
be as difficult for the author to show how a ligature
can augment the tendency of an artery to retract.
If it cut through the artery before it was confined by
lymph, it might allow its tendency to retract to have
effect; but it is difficult to conceive how it could in-
crease that tendency. Nor is it easier to understand
how the retraction of the artery should render * nulle
“Paction de la ligature sur lartére,” although it is
readily granted, that the retraction of the artery may
greatly contribute to prevent secondary hemorrhage.
The advantages of this retractile power in the arteries,
were long ago noticed and even overrated by Senac.
“ C’est de ce raccourcissement, que depend les effets
““ des astringents, lorsqu’ils ferment les ouvertures des
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