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A CONTRIBUTION TO THE SURGERY OF
BLEEDING VESSELS.

In a former paper (T%e Lancef, April 17th, 1869) T adduced
a number of experiments bearing on the subject of the com-
parative strength of arteries secured by ligature, acupressure,
and torsion, from which it appeared that ligature was by far
the most secure method, resisting the highest column of
mercury (114 inches) brought to bear upon it by the dynamo-
meter, while acupressure and torsion resisted on an average
respectively a column of 235 and 13 inches. These experi-
ments were criticised at the time by Mr. TLawson Tait, but I
still venture to affirm that they give a fair comparison of the
value, as far as security goes, of the different methods. Ex-
cepting the assumed normal pressure of blood in living
vessels, which was, I believe, stated at too high a figure, the
only factor omitted by them 1s that of the elasticity of, and
additional security furnished by, the portion of tissue included
along with the artery between the pin and wire when acu-
pressure 1s performed, and which protection accounts for the
inner and middle coats of the vessels being, as is alleged, not
cut through by this method.

These experiments have not been continued as originally
intended. They are sufficient evidence as they stand, and
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they gave place to a new line of experimentation undertaken
with a view to improve upon, or add to, our present methods
of arresting bleeding from cut vessels.

That none of our present modes is entirely satisfaétory
cannot be denied. Torsion seems, in some hands, to have
given marvellously good results; but, having had no oppor-
tunity of witnessing it as applied regularly to large vessels,
I can only say, under liability to correction by those who
have tried and adopted it, that the small amount of internal
pressure resisted by it forms a serious, although the only,
objection to its use. In Aberdeen, on the contrary, we have
abundant opportunity of studying acupressure, and the result
of my own cbservation is to convince me that it cannot
retain the place originally claimed for it in operative surgery.
The one real advantage that it possesses is that it allows the
wound to be freed from foreign bodies one or two days after
operation—doubtless a very important matter, but which can
be attained without its employment. The asserted frequency
of primary union in wounds treated here by it, and the
absence of suppuration in such wounds, are to a certain
extent correct. In amputations of the mamma it yields
first-class results, primary union and absence of pus being
generally achieved; but in other amputations suppuration
occurs just as usual, the statements to the contrary being
due partly to the great enthusiasm of its advocates, and
partly to a careful nurse removing, as far as possible, all
traces of discharge before the visit of the surgeon.

Acupressure has several disadvantages. The pins fre-
quently prevent complete closure of the wound at the time
of the operation, and the edges have to be accurately adjusted
at a subsequent period. The removal of the wires requires a
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considerable degree of traction, and, in the employment of
the ring-loop, is sometimes a matter of difficulty ; while, in
at least one recent instance, an acnpressed vessel in an am-
putation wound required, owing to secondary hmmorrhage,
the subsequent application of the ligature. The estimate of
acupressure I have formed is similar to that of many other
surgeons who have given it a trial.

Considering, then, the superior strength of ligatured
vessels, it would be a step in advance could the ligatures be
applied in such a manner as to retain their superior security,
and yet so as to allow of their being removed about the
second day after operation, before the tendency to suppura-
tion has commenced in the wound, and also so as to avoid
snaring off the ends of the arteries and the tissue grasped by
the forceps in the usual mode of applying them.

All these advantages are combined in the method I have
now to propose—namely, that the bleeding vessels be secured
by the knot depicted in Fig. 1, which if it be run close, and

the short end cut off close to the knot, can be removed by
very moderate traction on the long end. The knot, it will be
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perceived, is merely the “thumb or over-hand knot,” similar
to the first part of the knot ordinarily applied to arteries, with
the single exception of a loop of the long end being employed
instead of the undoubled cord. Its hold is perfectly sufficient
when tied, but I shall afterwards come to discuss its security.

In applying the knot to the flaps of an amputation wound,
the following is the method I have adopted :—A piece of fhe
strongest licature silk, well waxed to diminish the risk of
slipping after it has been tied, has one of its ends passed an
inch or thereby through the eye of a curved needle. (A few
such armed needles are prepared before the operation.) The
bleeding vessel being seen, and its course above the orifice

estimated, the needle is entered from the raw surface of the
flap, a quarter of an inch on one side of the course of the

vessel, and the same distance above the bleeding orifice ; then
passed down behind the vessel so as to include it between
the needle and the raw surface of the flap; and, having
crossed behind the vessel, is brought out a quarter of an inch -
on the other side of its track. The needle is next drawn






6

other, so as to lie in contact throughout and offer no obstacle
to removal when the long end is pulled ; and, finally, the
short end is cut off close to the knot.

Such knots do not slip till traction is made on the long
end, which ought to be brought out at the side of the wound
next the original point of entry of the needle, and not doubled
again over the vessel; and, correspondingly, the loop is laid
suitably directed away from the vessel in the direction of the
needle when it emerged at the other side of the artery. In
small arteries the single knot is amply sufficient ; in large
arteries I use the double knot for the sake of security. The
ligature is removed, on the second day after the operation, by
gentle traction on the long end; and the amount of force
required for its removal, while too great to be readily effected
by accident, is, notwithstanding, less, even with the double
knot, than that needed to remove the wire where acupressure
has been employed.

The advantages of this proceeding consist in the speedy
removal of foreign bodies from the wound, and in the fact
that no tissue is compressed or strangled by it save the por-
tion lying in the very knot itself. The distal end of the
vessel is still in connection with the living parts surrounding
it, and its nutrition is not interfered with.

The strength of the method is another of its advantages.
Vessels experimented upon in the manner given in detail in
my former paper, resist, when secured with the single knot,
from 24 to 70 inches of mercury ; and, on an average, 39
inches of mercury, or a pressure of 19 b, to the square inch,
as against 235 inches of mercury with acupressure, and 13
inches with torsion. The double knot resists the full column
admitted of by my dynamometer—viz, 114 inches of mercury,
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or 57 1h. to the square inch. T have tested in animals this
application of ligature to cut vessels, and to vessels deligated
in continuity, before using it in man, and the results were
perfectly satisfactory. In man they have hitherto been
equally so. I have at present a stump after Pirogofi’s ampu-
tation treated in the above way, where the ligatures were
removed on the second and third days, and which is healing
with as small an amount of discharge as I ever saw obtained,
even with acupressure.

The disadvantages are, that, as in acupressure, some
tissue is included along with the vessel; and where strue-
tures such as important veins and nerves run parallel to the
artery, damage might be done by their inclusion. Thus it is
best suited for amputations ; indeed, without further experi-
ence of it, I should hesitate to employ it in the deligation of
an artery in continuity upon a human subject. I have had
no opportunity of testing it in that most difficult of all vessels
to secure, an interosseous artery in the angle of a flap ampu-
tation, but believe that, by laying hold of the bleeding orifice
and the tissue surrounding if, and then proceeding, as in a
flap, to pass the needle behind it through the grasped mass,
it would answer as well as the ordinary licature.—7e Lancet,

May 27th, 1871.






ON A NEW OPERATION FOR REMOVAL OF
POSTERIOR ADHESION OF THE IRIS.

WHEN, in iritis, a single point of adhesion between the pupil-
ary margin of the iris and the lens has been formed, there is
great danger that the eye will remain ever after a damaged
organ. Should the use of atropine (as is very usual) fail to
destroy, while yet soft, this point of adhesion, the disease
tends to go on from bad to worse, for the fixed part acts as a
continual irritant, causes more or less severe relapses of the
iritis, and leads to the increase of breadth of the adhesion,
and to atrophiec changes in the iris itself. Hence it happens
that the usual result of such cases, when left to themselves,
is that, finally, the pupil becomes totally adherent to the
lens, the anterior capsule in and near the pupil becomes
covered with the products of inflammation, and this capsulitis,
interfering with the nutrition of the lens, leads to the forma-
tion of cataract, while the atrophic iris is bulged out at its
periphery by the fluid in the posterior chamber, and forms a
convex ring round the occluded pupil. The deeper structures
of the eye usually suffer at the same time.

The treatment of adhesion between the iris and lens,
posterior synechia, as it is called, is one of the least satisfactory
parts of the ophthalmic practice. In iritis and corneitis,
where these are so apt to be formed, the use of atropine



10

furnishes us with a means of preventing, In many cases,
this annoying occurrence ; but, in spite of the most careful
treatment, adhesions often happen, and constitute a germ of
mischief tending continually to progress.

When the adhesions are broad and extensive, no better
or surer means could be wished for than the performance of
iridectomy, which radically cures the whole mischief at the
expense of a slight deformity. When, on the other hand, the
adhesions are few, and involve mere points of the pupillary
margin, it would be greatly to be desired that we could break
down synechize without producing deformity of the eye. The
use of atropine commonly fails us entirely in such cases, and
operation is the only means of attaining this end.

As a substitute for iridectomny in such cases, it has been
proposed (Stellwag’s Augenheillbunde, 1864, p. 179) to make a
peripheral incision in the cornea with the usual iridectomy
knife, then to introduce a peculiar flat hook, sharp at its con-
cave side, and break down the adhesions by pushing with the
convex side, or cutting them with the concave portion. It
was hoped that this operation would succeed in an eye under
the influence of atropine, but the proposal seems never to
have found favour, and T am ignorant of what success, if any,
is said to have attended it. The description of it would cause
any experienced oculist to hesitate before even giving it a
trial.

More recently (Archiv fiir Ophthalmologie, 1869, Bd. xv.
Ab. L) Dr. Passavant, in a letter to Professor von Graefe,
suggests that limited adhesions of the iris to the lens should be
broken down in the following manner :—The iris being under
the influence of atropine, a peripheral incision, as for iridec-
tomy, is to be made in the cornea opposite the site of the
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adhesion. The knife is then withdrawn, and an iris forceps
is introduced, which, seizing the iris near the pupil, and at a
point corresponding to the adhesion, is made to drag the iris
outwards towards the wound until the adhesion is seen to
rupture. The forceps is then loosed from its hold on the iris
by opening the blades, and withdrawn, the operation being
thus completed. Dr. Passavant usually contents himself (p.
261) with the destruction of one adhesion at a time, and
operates on another after an interval of a few days. IHe says
—<In more than fifty such operations I have not met with a
single injurious result.”

This paper of Dr. Passavant appeared so honestly written
that a trial of his method was instituted in the next case that
presented itself in the Aberdeen Hospital. In this, as in all
the cases where I have tried it, the operation was followed by
no bad result as regards the iris; but, though the adhesion
was seen to tear, the contraction of the pupil, which invariably
followed on the escape of the aqueous humour, allowed the
two ends of the adhesion to lie so close to each other that
they united again in spite of the free use of atropine, and by
the time the corneal wound was healed, the same state of
matters existed as before the operation, only the adhesion was
not so broad as previously.

In both the above-mentioned operations the fault lies
chiefly in their necessitating the escape of the aqueous humour,
and so permitting the contraction of the pupil which follows
to bring the ends of the separated adhesions so close that they
reunite. They show, however, with what impunity the iris
may be manipulated, and that iritis is not even a usual result
of careful and well-judged interference.

The following mode of operating on cases of limited
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adhesions, for which iridectomy is too severe a measure, is based
upon two facts—first, that the iris is a structure sufficiently
tough to resist very decidedly attempts to transfix it, and will
be pushed before the point of a sharp instrument so as even
to tear from its attachments rather than allow the sharp
point to pass through it ; and second, that if the aqueous

Fra: humour be not permitted to escape, an instrument
may be introduced into the anterior chamber, and
the iris manipulated without causing contraction of
an atropised pupil.

The pupil being put well under atropine, and
the patient being under chloroform or bichloride of
methylene, a spring speculum is fixed on the lids,
and the operator fixes the bulbus with a pair of
forceps held in the left hand. The situation of the

adhesion is now well studied, and, if necessary, concentrated
artificial light is employed to render it distinet.  This
latter, however, is necessary only with feeble daylight or
opacities of the cornea. A needle (Fig. 1) is now introduced
through the cornea, near its sclerotic margin, at a considerable
distance on one side of the adhesion, and in such a direction
that, when pushed onwards, it crosses at right angles that
radius of the lens in which the adhesion is lying (Fig. 2).
The needle is pushed onwards into the anterior chamber, and
s0 guided by the operator that its point becomes engaged in
the pupillary margin of the iris at the root of the adhesion.
The simple contact of the needle point with the ivis is sufficient
for this, and no attempt must be made to bury the needle in
the tissue. By a gentle lever action of the needle point
towards the periphery of the iris, the corneal wound being
the fulcrum, the adhesion is broken down by being stretched
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and ruptured, and the needle being slowly withdrawn from
the eye, the operation is completed.

The needle I use is depicted in Fig. 1, and its point is
rounded off a little, so as not to be acuminate,

There seems to be no reaction of iris or cornea consequent
on this slight interference ; on the contrary, I have found the
dilatation of the pupil always keep the torn ends of the
adhesion apart under the use of atropine until absorption
had taken place.

The simplicity of the proceeding obviates the necessity
of detailing cases, but the following example will show how
readily it succeeds where Passavant’s method fails :—

Case.—Jas. T., aged 18, admitted into the Aberdeen Hos-
pital on October 25, 1869, with nebulous opacities of both
cornee and synechia posterior iridis on both eyes. The right
pupil was nearly totally adherent, the left pupil being fixed
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