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ADVERTISEMENT.

Nﬂrwfﬂg/faﬂdfﬁg much bas been
lately wrote upon this [ubjeé?,

yet no ome feems to have confidered it
thoroughly. The author therefore begs
leave to offer the refult of his enquiries
concerning this mattery imagining, if
be has gone farther than other writers,
that he is doing fome [fervice to the Art
of Surgery, though this Eflay [hould
(as it probably will) fall fhort of per-
fettion.

A2 I N-






B 7

INTRODUCTION.

%ﬁ' THOEVER takes a view of

f%;" the late well-intended at-
tempts to recommend a lefs

painful method of fupprefiing the ha-
morthage from divided arteries, than
is generally practifed, will find that
thefe writers have omitted to afcertain
by proper experiments the principles
on which the fuppreflion depends ;
and upon enquiry the different theo-
ries which have been invented by other
writers will appear to be greatly defi-
cient, and deftitute of any fa&t or ex-
periment f{ufficient to evince their

truth.
Indeed
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Indeed Mr. Gooch * has confidered
this affair nearly in its true light; but
as what he fays is only conjectural, it
feems not to have gained preference
to the other hypothefes which have
been advanced ; a very ingenious fur-
ocon at this time adopting the opinion
of Pouteau +.

In fa&, this part of pradice has al-
ways been defective, by not learning
from nature the true intentions to be
anfwered. Hence, from not a&ing
upon right principles, remedies have
been applied at random ; and nature
has often efieted a cure, in oppofi-
tion to the moft barbarous and im-

* Cafes, p. 140. London 1758,
1+ Mr. White on Spunge.

PI‘ GPE-I'
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proper applications.  The different
{pecifics which have been cried up
and in vogue, and the multiplicity of
remedies, f{ufliciently point out the
uncertainty with which this fubje&
has been treated ; for had the princi-
ples on which we were to proceed
been afcertained, the moft effeGtual
applications would eafily have been
difcovered, and the reft difcarded as
ufelefs. And though fince the needle
and ligature were introduced, we have
been more fteady in our practice, yet
I apprehend we have, even in this
particular, been not quite free from
imperfe¢tion.—And were we not {o
unfettled, as to be near giving it up
for remedies recommended with only

fuppofed advantages ?
The
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The following effay is therefore in-
tended to fupply thefe defects; and I
hope, by proper experiments, and
giving a new light to {everal facts, I
have both afcertained the principles
on which a fuppreflion of the flux
from divided arteries depends, and
what method moft fafely and effec-
tually, under different circumf{ltances,
anfwers this purpofe.

A N
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METHODS OF SUPPRESSING

HAMORRHAGES

FROM

DiviDED ARTERIES,

UHLA B L
Of the natural or [pontaneous fuppreffion of

Hemorrhages from divided arteries,

HEN agaric of the oak was firft
introduced in England, for fup-
prefling the hemorrhage from

divided arteries, I made feveral
experiments to try in what manner it pro-
duced its effects; and I was foon convinced,
that it had no other property than that of ad-
B hering
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hering clofe to the mouth of the veffel : this
circumftance, together with confidering how
often the fmaller arteries clofe themfelves by
their own natural contraction, and that it was
common for very confiderable arteries to be
clofed in the fame manner, when the impulfe
of the blood was abated by the fwooning
of the patient *, led me to imagine that the
fame thing muft of courfe happen in the large
arteries, provided the paflage of the blood
through them be firft intercepted for a time,
and that the clofe contraction which was ob-
ferved in thofe arteries - to which the agaric
had been applied, was intirely owing to the
courfe of the blood being impeded by block-
ing up the end of the veflel.

Every day’s experience confirmed me in
this opinion ; for I found that the flux from
very confiderable arteries was eafily and ef-
feCtually fupprefled by only making a per-
pendicular preflore a few minutes upon the
end of the veflel.—DBut, in order to be more

* See Baron Van Swieten’s Comm, vol, ii. p. 34. and
Phil, Tranf. N° 449.-p. 313.
+ Warner's Cafes, p. 136.
certain
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certain about this matter, in the latter end of

the year 1755 I made the following experi-
ment.

After tying a large horfe down, Mr. Peale
of Maidftone, then with me, took off one of
his hind legs about the middle of the thigh
immediately upon the bone being divided,
the horfe drew the ftump towards his body,
at which time the tourniquet flipt off, and five
arteries, the leaft of them about the fize of a
wheat-ftraw, fome near as large as a goofe-
quill, and one much larger, poured out with
great vehemence ; but an immediate ftop was
put to the flux by a perfon preffing with both
hands upon the wound ; and by continuing
this preflure fifteen minutes, the veflels be-
came {o firmly clofed as not to difcharge the
leaft drop of blood. However I pafled a
needle and thread round one of the largeft,

intending to make an experiment. with the
ligature.

The pulfation at firft was very plainly feen
at their extremities ; but after fome time it
became lefs perceptible, and the wound was

B2 covered



4 On the Methods of fuppreffing

covered with tow, which was kept on with
very flight bandage.

The horfe was kept alive forty-eight hours
after the operation ; and though he tumbled
about and ftruggled much in attempting to
raife himfelf up, yet there was not any return
of the hemorrhage, nor did there appear the
leaft pulfation.

After he was killed we diffected the thigh,
and found that the bleeding was not fup-
prefled by congealed blood, but by all the
veflels being quite clofe contracted for near an
inch or more from their extremity.

After this I made more experiments of the
fame kind upon brutes with the fame fuccefs,
and always found, upon diffection, the ends
of the veflels clofe contra¢ted for a confi-
derable way: by removing my fingers from
time to time, while I prefled upon the veffel,
it was eafy to difcover this contraction taking
place by a gradual decreafe of the ftream of
blood ; but in Auguft 1757 the following cafe
gave a further light to this matter.

Jof.
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Jof. Ayre of Caudwell, about twenty years
of age, in being bled had the misfortune to
have the humeral artery opened along with
the bafilic vein, and the operator with much
difficulty {fupprefled the hemorrhage by ban-
dage: however a tumor with great pulfation
foon began to arife in the part wounded,
which in fix or feven weeks increafed to the
fize of a pullet’s egg,

The nature of the tumor was at once evi-
dent, and an efchar on the upper part of it
being upon the point of feparation, deter-
mined me to perform the operation for the
aneurifm,

The impulfe of the blood agamnft the liga-
ture at the time of the operation was very
great; and as part of the artery (whofe dia-

meter was confiderably enlarged) was expofed,
its pulfation was remarkably vifible : but upon

removing the dreflings the third day after-
wards, the pulfation could neither be feen nor
felt nearer to the ligature than an inch and
half; whence I was led to conclude, that the
artery had collapfed and gradually clofed itfelf

up
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up to the neareft lateral branches, as the re-
fiftance towards the ligature abated from the
blood paffing through thofe veflels.—And it
appeared to me {elf-evident that nature always
took this ftep to fupprefs the hamorrhage
from divided arteries, when I refleCted that
the fame circumftance conftantly hapoens,
when the umbilical veflels are divided at the
birth of the feetus.

However, as I did not look for the lateral
branches in the experiments mentioned, I cut
off another horfe’s tail near his body, and fup-
prefled the hemorrhage by prefiing a few mi-
nutes with my fingers; and by a careful dif-
fection the next day after he was killed, I
found that the conclufion I had drawn was
(in this fubject at leaft) perfeitly right.

Is 1t not owing to this caufe that an ha-
morrhage does not follow thofe mortifications,
where the greateft part of the limb is de-
ftroyed and feparates? For if the great veflels:
were clofed no farther than where the morti-
fication ends, a flux of blood muft of courfe
enfue upon the coming away of the dead

4. parts.
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parts. Is not this evinced in a cafe lately pub-
lithed by Mr. Antrobus *? where, though
the mortification ftopped only two inches
above the ancle, yet it is probable that the
large arteries clofed themfelves as far at leaft
as where the femoral artery divides below
the knee ; becaufe neither pulfation nor he-

morrhage appeared when the leg was taken
off.

It will not, I imagine, appear at all fur-
prifing, that the clofing of the end of the
veflel an inch only, or perhaps lefs, thould be
{ufficient to refift the force of the circulation,
when it is confidered, that thisimpulfe againft
the end of the artery immediately becomes
lefs, and foon intirely ceafes, from the blood
upon meeting with refiftance dilating and
pafling through the neareft lateral branches ;
as is fully evident from the gradual decreafe,
and at length the total difappearance, of pul-
fation.

* Med. Obferv. & Inq. vol. il. p. 152.

Nor
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Nor is this contraCtion of the artery and
the alteration in the courfe of the blood long
in taking place, as appears from the experi-
ments mentioned : and befides thefe, in many
inftances I have obferved, that arteries as large
as thofe we commonly meet with in cutting
for the ftone, or in taking off {chirrous breafts,
&c. will for the moft part, if they are wholly
divided, be effeCtually clofed by preflure in
three or four minutes. And if in taking off
a leg, we intercept the courfe of the blood
longer than is ufually done, moft of the ar-
teries will often be clofed, if the patient is in
a tolerable good habit, as I have learnt by

tying the large veflels without loofening the
tourniquet.

I took off a woman’s leg near the middle
of her thigh, and tied the large artery with-
out loofening the tourniquet; upon fetting it
at liberty, we obferved fome blood draining
down the mufcles from one artery only, and
though it had contratted .atfelf fo much as
{carce to admit the pafiage of any blood, yet
by the pulfation it appeared to be a very con-

fiderable
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fiderable veflel, and on this account the li-
gature was ufed.

Several more, which did not bleed, were
difcovered by a ftrong pulfation at their ex-
tremities ; and therefore, inftead of immedi-
ately drefling the patient, we waited ten or
fifteen minutes, and gave her wine to raife
her fpirits, {o that we might fee whether they
would bleed or not, and thereby prevent our
being alarmed with a freth hemorrhage after
fhe was put to bed : but during this time the
pulfation gradually difappeared, and the bleed-
ing was effeGtually ftopped.

Indeed, fince I have attended to this cir-
cumftance I have feen it fo often happen, that
I am well convinced in amputations larger
veflels have been trufted with lint and flour
than has generally been imagined ; and that
when a frefh hemorrhage returns fome hours
after an operation, it i1s not from {mall arte-
teries being dilated by an increafed motion in
the blood, as has generally been thought, but
to the principal lateral branches which had
clofed themfelves being again forced open.

C That
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‘That the large arteries are alfo clofed in a
very little time, does not only appear from the
experiment made upon the horfe’s leg, but
likewife in feveral of thofe cafes where the
courfe of the blood was intercepted, either by
the application of agaric or other fungous fub- -
ftances, “efpecially a cafe related by Mr. War-
ner *, where, “ in an hour after the opera-
< tion, the mouths of the veficls were found
¢ totally contracted, fo as to refift the whole
¢ force of the circulation ;” after which they
probably, like the umbilical veffels, fhrink
into a perfect cord, and become mpervious.—
And does not nature {feem to point out, that
intercepting the paflage of the blood for a
~ while, is all that is required from art; as
fome animals by inftin&, in feparating their
young from the placenta, lacerate the cord
with their teeth, whence probably the ragged
fibres ftop up the end of the V{:ﬂel by col-

lapfing over cach other?

Sceing then that nature fupprefles the hz-
morrhage from divided arteries by the natural

% Cales, p. 147, 148.
COon=-
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SR - R G AR | A
Of the Ligature.

HE fuccefs which has hitherto in ge-

neral attended the ligature, is a full
proof of its efficacy; and it is evident no-
thing can more powerfully intercept the courfe
of the blood, provided it can be properly ap-
plied: and though it feems to have been a
general opinion, that the vefitl only unites in
that part where the ftricture is made, and
preference has on that account been lately
given to other remedies *; yet I imagine,
from what has been faid, it will readily be
conceived that it is alfo in this cafe clofed by
its own natural contra&ion, and which will

be found true, if the end of the artery can be
difcovered.

But this is often difficult, it being at firft
commonly covered with the {welled mufcles,

* Philof. Tranf, wol, xlvii. art. 04.
and
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and after fome time fends out (like all other
parts) new flefh, and cannot be diftinguifhed:
therefore as a proof, I fhall obferve that the
artery which was tied in the horfe’s leg, was
not only clofed below, but alfo at leaft half
an inch above the ligature; fo that every ad-
vantage pofiible, in regard to ftopping the
blood, is obtained, provided the end of the
veffel does not feparate and come away with
the ligature; for though no inconvenience
will follow, if the ftri¢ture is made fome dif-
tance from the lateral branches; yet, if it
happens to be very near, a frefh flux of blood
muft enfue, which is probably one reafon
why there are fome few inftances to be met
with of the arteries bleeding again fome time
after they have been tied.

But, from attending feveral years to this
particular, I find that the end of the veflel
does not fo often come away as is imagined,
and that a feparation may be generally avoided,
as it only happens when the ligature is thin,
and very little fubftance is comprifed alcng
with the veffel in the noofe ; whereas when
we take in a proper quantity of the circum-

jacent
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jacent parts to defend it, and the ligature is
of a proper fize, upon digeftion coming on it
becomes loofe and {lips off, leaving the veflel
firmly clofed and intire,

However, that we may avoid with as much
certainty as poflible the feparation of the end
of -the veffel, I would advife that the ligature
fhould be made of long twelve-penny flax,
without either being the leaft twifted or waxed
further than juft the end, to make it pafs thro’
the eye of the needle; and if it is rubbed

over with fome foft digeftive, it will {lip ea-
fily through the flefh.

This will be found fufficiently ftrong for
. the purpofe for which it is wanted, without
the leaft danger of its injuring the vefiel ; nor
need the compreflure be greater than is juft
neceflary to intercept the paffage of the blood,
which will fill add to the fecurity in this re-
{pe&, and at the fame time produce other
advantages, as will be obferved in their proper
place.

And
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And further, if the ligature can be pro-
perly applied, it is equally effectual, whether
the artery be only in part or intirely divided;
whether it is at liberty to retrad itfelf, or ad-
heres to an undivided mufcle or the bone.
And if the needle can be pafled a proper
depth into the adjacent parts, no accident
can remove it, if they are found, till the ftate
of contra&ion and inflammation is over;
when, in general, all will have been done
that is neceflary, the preflure’ of the fwelled
mufcles moft eﬁe&ﬁa]ly affifting the clofing
of the veflels.

Neverthele(s, along with thefe advantages
it muft be confefled, that great pain often ac-
companies the ufe of the ligature ; which,where
it cannot be avoided, would make us prefer
any other remedy that is equally fafe and un-
attended with this inconvenience. But it very
fortunately happens, that where the ligature
is moft wanted, it may be applied with very
little’ or no pain, if properly managed; for
the large arteries are commonly furrounded
with a confiderable quantity of cellular mem-

brane ;
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brane; and if we only take in with the veffel
this nearly infenfible fubftance, the patient
feems undifturbed during the operation *:
and upon enquiring of feveral at the time of
tying the veflel, whether they felt much pain,
I have always been anfwered in the negative;
and though the nerve which accompanies the
artery is inclofed in the noofe, it makes no
difference in regard to this circumftance.

Perhaps it may feem ftrange to thofe who
have not confidered this matter, that great
pain thould not arife upon a nerve, which is
an organ of fenfation, being compreflfed; but
there are feveral inftances in the practice of
furgery, befides this, which lead us to ima-
gine that the nerves are incapable of being
irritated, till they are divefted of their cover-
ings, unlefs you penetrate through their coats
down to the medullary fubftance 4; confe-

| quently,

* See Monro, Ed. Med. Efl. vol. iv. p. 264.

t In performing the operation upon an aneurifm fome
time fince, I accidentally had an opportunity of obferving
the difference betwixt pricking and tying a nerve.

In pafling the needle under the artery it penetrated the

nerve, upon which the patient inftantly cried out of great
pain
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quently, when they are alfo defended by the
artery, fat, and cellular membrane, they will
itill be lefs liable to be affected.

This may be illuftrated by reflecting on the
fituation of the nerves in the bones, tendons,
membranes, and the like; where they feem
to be rendered infenfible and incapable of
being irritated by the compactnefs of the

parts which inveft them ¥, as appears from
the

pain all down his arm, which ceafed when the needle was
withdrawn. But though the fame nerve was afterwards
inclofed in the ligature along with the artery, the patient
told me he only felt a prickling and numbnefs, which
foon went off.

* Tt does not hence follow, that ¢ wounds of the ten-
¢ dons are the moft eafily cured of all others only by the
“ help of nature, without any trouble or bad {ymptom,”
as an author of éminence has afferted : and as it will ex-
plain part of what is hereafter faid about convulfions, we
fhall juft obferve, that though the tendons in their natu-
ral (tate are void of fenfibility, yet, when they become
fwelled and tenfe, more painful and troublefome fymp-
toms generally arife in thefe than in other wounds; pro-
bably from the particular ftrutture of the part, by which
the obftruction rifes higher and is long in terminating,
and the nerves during this ftate are put more upon the

ftretch than in any other part of the body.
D But
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the new flefh which follows their being
wounded, being fenfible, and again lofing its
fenfibility, as the part acquires its natural tex~
ture.

With this we may obferve that numbnefs,
the ufual confequence of compreffing a nerve,
cannot here give any uneafinefs, becaufe the
parts to which the nerves were diftributed are
removed.

However, when the veflels are fo fituated
that mufcular fibres muft of courfe be in-
clofed, the ligature will unavoidably be at-
tended with confiderable pain; owing proba-
bly to the nerves being divefted of their cover-
ings, and their medullary {ubftance alone ex-
panded over every fibre of a mufcle; not, I
imagine, in the form of papille, but in the

But this does not hold good when a tendon is much
lacerated, or a large wound is made in any other tendi-
nous part; for then they remain infenfible, and give no
other difturbance than from the length of time they take
to feparate; very likely from the obftructed fluids being
freely difcharged, and the nerves being in a flate of re-
laxation.

{fame
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fame manner, though much thinner, as the
retina in the bottom of the eye *.

But this pain is only momentary, becaufe
whatever is inclofed becomes nearly infenfible
upon the ftri¢ture being made. If the liga-

ture recommended is ufed, the parts will be

% If I am not much miftaken, in tracing the nerves
through the mufcles I have feen them become a perfect
mucus in this manner; and whoever will compare, by the
help of a proper glafs, the medullary part of the brain or
a nerve cut open, with mufcular fibres, which are not
dried by being expofed to the air, will find that they are
covered with a kind of pulp that has exaltly the fame
appearance. And does not an obfervation of Haller’s
(Senfib. & Irritab. p. 59.) {eem to confirm this opinion
for in attempting to prove that irritability refides in the
glutinous mucus, he fays, ¢ the moft irritable parts are
“ deprived of that quality only by robbing them of this
“ mucus by drying;” which is eafily explained, if in-
ftead of mere gluten, this proves to be the medullary part
of the nerve.

Hence too we may eafily fee, how every part of the
body (except thofe which are {fecured by a particular
ftructure) is liable to be affected by the point of the
fineft needle. And how pain is carried by confent of
parts all over the body, neither of which can be well ac-
counted for, if the nerves are fuppofed to continue dif-
tin€l cords to their extremities.

D2 lefs
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lefs irritated ; and whether the abfolute fecu-
rity againft a future hemorrhage does not fully
compenfate for the uneafinefs the patient feels
on this account, may be gathered from what
follows.

But it is thought,  that the ligature, by
¢ comprefling the adjacent nerve, is fome-
¢ times productive of convulfions.” Now as
no faéts are brought to fupport this opinion,
and as I have never yet feen any accident of
this kind happen, though I have always,
without regarding the nerve, freely ufed the
needle and ligature ; nor, upon firict enquiry,
found one inftance of its happening amongft
an extenfive chirurgical acquaintance, I am
induced to think with Mr. Sharp *, that the
doltrine of convulfions being caufed by the
tying of a nerve is merely fpeculative, and
{eems, though the theory is changed, to have
taken its rife from the arguments brought
againft Parey, when he firlt introduced the
practice of tying the arteries, and fince to
have been copied from one to another by fuc-
aetding writers,

* Crit. Inq. p. 291.
But
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But is it not probable that in this inftance,
as well as many others in furgery, by quite
altering the meaning of the word NERVUS we
have made thofe fymptoms follow the tying
of a nerve, which fhould have been confi-
dered only as the confequence of pricking a
tendon? for long after Parey’s time NERVUS
was ufed to fignify TENDON, and by * ner-
¢ yofam aliquam partem, vel nervum+,” &ec.
there is great reafon to think Parey’s adver-
{fary meant a tendon or any tendinous part;
efpecially as he fupports his opinion by fhew-
ing, that for fear of the accidents defcribed,
Galen durft not ftitch tranfverfe wounds till
he had firft difcovered the aponeurofis of the

wifcles,

However, we will confider this matter in
the light it now ftands; and for this purpofe
we may obferve, that the ligature feems only

+ Nam fi acu nervofam aliquam partem, vel nervum
ipfum pupugerit, dum ita novo & inufitato modo venam
abfurde conatur conftringere, nova inflammatio neceflario
confequetur, a quo convulfio, & @ convulfione cita mors.

See Parey’s Surgery, p. 1133.

‘capable
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capable of irritating and of totally obftructing
the nerves. :

Now as the nerves upon the mufcular fibres
are very eafily irritated, a theory planfible
enough may be invented to thew, that in cer-
tain habits convulfions will come on upon
their being tied; but then this would moft
probably happen at the very time they were
irritated *: {o far from this, no one that I
know of has even pretended to fay, that he
has feen any patient fall into convulfions at
the time the ftriGture was made. It is true
there are inftances where convulfions have
inftantly been brought on by irritation §; but
they feem not to have any analogy with the
cafe in hand: for the parts were difeafed,
and in all probability had a more acute feel-
ing than ever happens to the nerves in their
natural ftate, and confequently different effects
would arife.—May not the pain in this cafe,
as it is fmart and of fhort duration only,
fomewhat in the manner of volatiles applied

* See Sharp’s Crit. Inq. p. 292.
+ See Van Swieten’s Comm. vol, ii. p. 47.

fo
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to the nofe, rather enliven the fpirits than
bring on convulfions?

On the other hand, if convulfions arofe in
confequence of the nerve being obftructed,
inftead of being a fymptom that but very
rarely happens, they would either in a greater
or lefs degree appear almoft every time a large
one was tied ; for if thefe are, as is generally
believed, diftinét cords from their origin, the
obftrucion and its effects would be always
nearly the fame. But f{o far from this, con-
vulfions of any kind are not more frequent
where the large nerves are inclofed in the li-

gature, than in flight injuries where it is not
ufed.

Lately Le Dran * feems to have biaffed the
minds of people + in favour of this do&rine;
but unfortunately his practice immediately
contradicts his theory: for {peaking of thofe
who, in performing the operation for the
aneurifm, inclofe the adjacent fleth within

* Op. Sl:lrger}r‘, p- 428.
+ Mr. Warner’s Cafes, p. 146.
§ the
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the ligature, he fays I,  though by this me-
¢ thod they tie the nerve together with the
“ artery, yet it is very feldom any ill confe-
¢ quences enfue from thence, as the quantity
of fleth included by the ligature prevents the
nerve from being much comprefled.” And
does not the fame reafoning hold good, as is
already fhewn in amputations, where as great
a quantity of the neighbouring parts is com-
monly inclofed? Befides, when he tells us,
< that tying the nerve along with the veffel,
¢« {fometimes brings on convulfions fome days
« after the ligature is made.” He alfo in-
forms us, “ that there will not be any danger
¢ of this happening, if we apply a button of
“ witriol when the drefiings are firft re-
« moved;” which, he fays, < gradually forms
“ an efchar that includes the ligature, and
“ renders it ufelefs.”

L1

L3

Lol

i

Now in a few days the ligature becomes
loofe {pontancoufly, and is no longer capable
of doing injury. The parts being now in-
flamed and more {enfible, vitriol will a& with

1 Loc. cit. p. 409.
great



Hemzrrbages from divided Arteries. 23

great violence upon the nerves ; o that if no
ill effeéts arofe from this complicated treat-
ment, much lefs could they arife from the li-
gature alone.

If the convulfions then were not the con-
fequence of the dying ftate of the patient ¥,
Is it not probable they were owing to the
nerves being irritated, either with acrid mat-
ter or {fome other caufe? for it is well known
after the inflammation comes on the nerves
become tenfe, and acquire a more acute feel-
ing, and fometimes, where the fluids are very
acrid, in few days are rendered fo extremely
fentible, as to bring on convulfions upon the
{lighteft touch : and this fcems to hold equally
good inregard to the locked jaw, which within
thefe few years has been faid, < {fometimes
¢ to come on in confequence of the ftricture
‘“ made upon the arteries and their neigh-
‘ bouring parts by ligatures;” for in all the
cafes of this kind which have come to my
knowledge, it appears not to have happened
till the injured part has been inflamed and
painful. In wounds it has often come on,

* Sharp’s Crit. Inq. p. 292.
E when
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when there has been the greateft reafon to
believe that the habit was become bad ¥, and
the parts extremely fenfible from a long con-
tinued flux of acrid matter falling upon them.
But it feems moft frequently to have occurred
in wounds of the joints and other mem-
branes -, where the nerves being put more
upon the ftretch are more liable to produce this
terrible fymptom, which feems only to differ
from other convulfions in its degree of vio-
lence, and affets thofe, probably, where the
whole nervous {yftem is in a moft extreme
degree of irritability, as appears by the large
and repeated dofes of opium neceffary to quiet
the fpafms,

From the whole then of what has been
faid, there is reafon to acquit the ligature of

* Dr. Clephane fays, ¢ In all the cafes of the locked
“ jaw I ever faw, the blood appeared of a loofe texture,
“ never fizey.” Med. Ob. & Inq. vol. i. p. 50.

+ See Hippoc. de Morb. Popular, lib. v. p. 334. ver. g.
and p. 339. ver. 405 and 412. Cornarii Verfione. Parey,
lib. xii. p. 464. Baron Van Swieten’s Comm. Boerha,
vol, iv. p. 182. Ranby on Gun-fhot Wounds, p. 70 &
feq. Warnper’s Cales, cafe 13. Neal on Agaric, p. 32.
Med. Inq. vol. i. cafe x and 7. and vol, 2, cafe 24.

being
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being produttive of thofe convulfions which
{fometimes have happcned to attend a wound
wherein it has been ufed.

Another kind of fpalms, that are partial
and attended with pain, are faid conftantly to

attend the ufe of the needle and ligature 5 and
it muft be confefled, that while the needle is
piercing a mufcle a {pafm is often produced:
but it may with equal truth be obferved, that
it immediately ceafes when the parts inclofed
are numbed with the ligature. And it feems
more likely that thofe fpafms, which conti-
nue more or lefs for fome time after the ope-
ration, arife from the nerves being irritated
by the knife, by the air, and by the drefi-
ings ; for whoever attends to this circum-
ftance will find, that the {fpafms which fol-
low, for inftance, an amputation of the leg,
immediately {eize the mufcles upon their be-
ing divided before any needle can be ufed.
And we know by experience they will con-
tinue fome time after the irritating caufe is
removed, in proportion as the nerves were
more or lefs affe@led *. That a fimilar effect

* Sce Whytt on vital and invol, Mot. p. 20 and 242.

| will
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will be produced by the other caufes afligned,
there is reafon to conclude from obferving,
that even the mufcles of animals, immedi-
ately after death, are thrown into {pafms by
being expofed to the cold air ; and {pafms are
alfo often brought on by touching naked
wounds with dry lint.

Befides, fpafms fellow thofe amputations
juft in the fame manner, where the vefiels
are not tied ¥ ; nor can the abfence of this
fymptom with juftice be afcribed to the omif-
fion of the ligature in amputations of the
breafts -, becaufe in this cafe the mufcles,
which are the feat of fpafms, are feldom
touched with the needle; the cellular and
adip{jﬁ: membrane only being taken in with
the veéflel, and which, from their fmall de-
aree of fenfibility, give but little uneafinefs :
and out of many inftances I do not remember
any patient attended with zroudlefome {pafms
after this operation, though the needle and
ligature were always ufed.

# Phil. Tranl. vol. xlviii, part 2. p. gor.
} Ibid. p. 500.

Another
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Another objection to the ligature is, ¢ that
€ it increafes the fymptomatic fever, becaufe
 jts application gives violent pain:” but
though it often gives {mart pain for an in-
ftant, it does not follow that it aggravates the
{fymptomatic fever, for the pain is only mo-
mentary, and whatever is included in the li-
gature immediately becomes {o infenfible, as
to give no future difturbance. It is true, an
inflammation will take place above the firic-
ture ; but as an inflammation of equal degree
would probably have occurred, though the
ligature was not ufed, very little difference of
pain can arife from this caufe, as is evinced
by the {fymptoms following an operation be-
ing much the fame, whether we ufe many
ligatures or few,

But the {ymptomatic fever feems not to
arife from the pain which accompanies or im-
- mediately follows any part of the operation,
but to the diftenfion which is caufed by the
obftruction and inflammation that comes on
fome time aftcr in confequence of the divifion
of the parts; for that pain which arifes from
the nerves being irritated and difordered in

the
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the operation, prefently goes off, the irritating
caufe being inftantly removed. And does not
the fymptomatic fever gradually come on, a
few hours after the operation, as the parts
about the wound begin to fwell, and again
decline as the diftenfion abates, from the
lymphatic veffels freely tranfmitting their con-
tents?

Befides, from the account given us of the
fymptomatic fever following an amputation
of the Iég, where the ligature was omitted,
we fee * it came on about the ufual time, and
feems to have been nearly the fame as when
it is ufed. And though the fymptomatic fe-
ver has been flight in amputations of the
breafts +, where the veflels were not tied,
yet it does not appear to be a proof that it is
increafed by the ufe of the ligature, becaufe
in this operation the {ymptomatic fever is for
the moft part, if not always, {light; for the
fat in the cellular membrane eafily melts
down, and the reticular or membranous part

* Phil. Tranf, vol. xlviii. part 2. p.g591. or Mr.
Warnper’s Cafes, cafe 29.
+ 1Ibid.
fends
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fends out new fleth without giving much dif~
turbance, and in this cafe thefe, with the
fkin, are the only parts wounded; for even
when a {chirrus adheres, it is feparated from

the peftoral mufcle without doing much in-
jury, as this operation, I imagine, is never
practifed when the adhefion is otherwife than
{light.

With this we thould remember, that the
{fymptomatic fever. is always {light where the
folids are relaxed and weak, in confequence
of the fmall degree of force with which the
blood is carried againft the obftructed veficls.
And is it not therefore more likely owing to
this caufe than to the omiflion of the liga-
ture, that a flight fever only followed in thofe
whofe legs were amputated by Mr. Warner *,
as all thefe patients were much reduced pre-
vious to the operation? And is not, in fuch
habits, the {ymptomatic fever conftantly flight,
though the ligature is ufed.

It is alfo faid that abfcefies are the confe-
quence of ufing the ligature, and that it fome-

* Loc, cit, :
fimes
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times remains fixed to the laft, {o as to retard
the healing of the wound; but thefe incon-
veniencies only happen when the needle is
pafied very deep, and may therefore be avoid-
ed by a contrary practice: nor 1s pafling the
needle deep at all neceffary (if the parts are
found) as a fmall quantity of flefhr or cellular
membrane below the ftriCture will {ufficiently
prevent the ligature being pufhed off by the
impulfe of the blood. However I would cau-
tion againft extremes; for with pafling the
ncedle but a very little way the vefiel {fome-
times may not be tied, and caufe unneceffary
trouble ; if we therefore pafs the needle only
a moderate depth, the ligature will always
come away in due time without inconveni-
ence, or at leaft it may be taken away long
before the wound is healed, without any dan-
ger of bringing on a frefh hemorrhage : for
as foon as digeftion is complete, and the new
fleth begins to rife, the ligature makes not
- any preflure upon the veffel ; and though new
fleth may have covered the noofe, yet if we

take the advice long fince given by Monro %,

* Ed. Med. ET. vol. iv. p. 275.
it
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it may be removed without any hazard of
cutting the artery.

This is the light in which I have been led
to confider the ufe and abufe of the needle
and ligature in tying the blood veflels, and
fhall now proceed to enquire into the method
of fupprefling the hemorrhage by fungous
fubftances, which, like the ligature, will ap-
pear to have their advantage and inconve-

nience,

17 CHAY.
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QoA nE. Gllk

Of fuppreffing the bemorrbage by the applica-
tion “of fungous fubflances, by coagulated
blood, by aflringents, and by perpendicular

preffure.

HE late fuccefs which has attended the

application of fungous fubftances is a

full proof that an hemorrhage from large ar-

teries may often be effeCtually fupprefled by

their ufe; and it at the fame time points out

the truth of the do&rine advanced, and what
little affiftance in this cafe is wanting.

But the manner of applying fungufes makes
a material difference in regard to fuccefs; for
if they are prefied clofe againt the end of the

vefiel, they intercept the paffage of the blood ;
and the artery clofes itfelf up in the manner

defcribed : whereas, when this circumftance is
not obferved, and they are only laid near to
the orifice, in the manner Chefelden * ufed

¥ Phil. Tranf, N® 478. p. 33.
{punge,
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{punge, they fupprefs the hzmorrhage by
choaking up the mouth of the veflel with
coagulated blood, which hinders its being
clofed ; and though it ftops the bleeding at
prefent, yet it may be the fource of a future
hemorrhage.

' This is evident from the experiments made
by La Fofs *, where the coagulated blood,
which filled the end of the artery, was formed
into a cone with its apex towards the heart;
confequently, if the plug happens to extend
to the next collateral branch, a freth flux of
blood muft enfue upon its coming away ; for
it does not unite with the veflel, as fome
have imagined.

I know there are inftances, where an ori-
fice made in an artery has been ftopped with
a clot of folid blood, which adhering firmly
to the cicatrix of the integuments, produced
a confiderable callofity, and which feems to
have given rife to this opinion. But it muft
be obferved in thefe cafes, the wound was

# Philof. Tranf, vol. xlix. part. art, 10 & 11.

| T cured
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cured without coming to fuppuration ; whereas
when the air has free accefs, we well know a
putrefaction of the coagulated blood, as well
as digeftion, is always the confequence; and
I make no doubt but the feparation of coa-
gulated-blood is one caufe why a freth bleed-
ing has fometimes come on after the inflam-
mation was abated, and matter began to be
freely difcharged. In a very late inftance,
where the bleeding from a divided artery had
been fupprefled by coagulated blocd, I faw it
renewed again next day by taking this blood
away ; the artery bleeding in the fame manner
as when it was firft opened ; but upon prefiing
it betwixt my fingers it was foon effectually
clofed. Hence we may obferve, that the prac-
tice of laying allum, or any thing elfe, at
the end of the artery to coagulate the blood,
is very improper, as every impediment to the
contraction of the veffel thould on the con-
trary be removed.

This leads me to take notice of Petit’s opi-
nion, who imagined that the h@morrhage
from divided arteries was always f{upprefled
by plugs of blood within the veflel ; becaufe

he
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he found in fome of them, after the death of
the patient, coagulated blood, which extended

itfelf upwards a confiderable way.

But notwithftanding this, it is very proba-
ble that the hemorrhage was ftopped by the
natural contra&ion of the vefiel; for we find
in the two waggoners mentioned by Monlf.
Fagot *, where, after death, coagulated blood
was found in the fame manner, ¢ their ex-
¢« tremities were contraCted and ftraitened, as
¢ if they had been tied.” And in the many
experiments I have made on this occafion, I
never found coagulated blood but once; and

then the extremity of the artery was clofe
contracted .

Pouteau f opened feveral arteries, and ne-
ver found any coagulum; nor is there any

* Philof. Tranf. for 17¢3; or Mr. Warner’s Cafes,
p. 136.

+ It was in the artery of a large dog which was ftran-
gled.—The horfes, &c. were killed by being bled to death
in the ufual manner, which feems to prove that the co-
agula are not formed while the blood circulates regularly,
but when the animal is near dying, or immediately after
death.

I Melanges des Chirurg. p. 314.

coagulum
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coagulum found in the umbilical veffels of
children after death: from all which may we
not conclude, that this circumftance is merely
accidental, and no ftep taken by nature, who
is always uniform, if no impediment is in
the way? Indeed, I think with fome other
writers'+f, that it is of the fame kind, and
produced in the fame manner as the fibrous
blood we often find in the great arteries near
the heart: that which 1 faw had exatly the
fame appearance; nor did it feem fufficient
to have blocked up the veflel. What is al-
ready faid about coagulated blood preventing
the contra&ion of the veflel, here alfo takes
place ; and was it extended to the extremity
of the artery, putrefaction and its confequences
muft of courfe enfue, from its bmng in con-

tact with the air.

It follows then, that whatever fungus is
ufed, it fhould be prefled clofe to the end of
the veffel ; and that kind which adheres clo-
feft thould be chofen. Mr. White fays I that
fpunge is on this account preferable ; and if

1+ Gouch, Pouteau.
1 Loc. cit,

his
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his dire@ions, in regard to the choice, pre-
paration, and manner of applying it, be ob-
ferved, I believe he fays true; but even this
fticks the fafteft when it is leaft wanted ; for
though after a while it adheres fo firm, that
it is removed with difficulty, yet, till the parts
begin to {we'l and become moift, the adhe-
fion is very flight.

Bandage therefore muft be carefully applied
to preferve it in its proper fituation; and if
this circumftance had been duly attended to,
inftead of relying upon a {pecific property in
agaric, better fuccefs would probably have at-
tended it when in vogue; for where agaric
itfelf proved ineffetual, tight bandage and
common dreflings {upprefled the heemorrhage.
And we might produce innumerable inftances
which prove, that whatever is kept firm upon
the end of the veffel is fufficient for the pur-
pole.—However, if what is faid about tying
the great arteries be true, moft furgeons, I
imagine, will {till fecure them with the liga-
ture ; for no fort of bandage can with fafety
in amputations be fo applied, but the fungus
may {ometimes be diiplaced by {pafms, cough-

ing,
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ing, vomiting, or the like: and thould an he-
morrhage return from thefe veflels, we know
death may enfue from the lofs of no very
large quantity of blood. Mr. Sharp’s 4 pa-
tient, in whom the veflels burft open three
hours and half after he had applied agaric,
died in-about twenty minutes with the lofs of
lefs than thirty ounces of blood, including
what was loft in the operation : nor could af-
fiftance be fpeedy enough to prevent this ca-
taftrophe, though it was upon the fpot when
the hemorrhage returned; and how much
more likely is this to be the cafe in private -
practice, efpecially in the country, where the
perfon obliged to be intrufted with our pa-
tient is often an intire ftranger to chirurgical

operations ?

But ﬁlppc}ﬁ: our afliftant fhould be fo lucky
as to comprefs the tourniquet time enough to
fave the patient’s life, yet it is probable a
quantity of blood will often be loft, that may
be injurious to him; for though the lofs of
fome blood from this accident may be fer-
viceable, when the patient is not much re-

+ Phil, Tranf. vol. xlviii. part 2. art, 78.

duced



Hemorrbages from divided Arteries. 41

duced by the difeafe +; on the other hand,
the lofs of a few ounces, when he is become
weak, will be very improper, and very likely
retard the recovery of his health: and we
may obferve, even in ftrong habits, that the
difcharge of blood ought not to be commit-
ted to chance, but intirely direted by the
judgment of the furgeon. And though it
thould happen that very little blood is loft,
the patient may not only undergo great pain
from the compreflure, till the furgeon can be
called, perhaps from a confiderable diftance,
but the parts may be much injured by the
fluids being fo long in a ftate of ftagnation.

But this inconvenience will for the moft
part attend the ufe of this remedy in ampu-
tation of the limbs; for all agree that it is

neceffary to keep the limb comprefied a con-
~ fiderable time with the tourniquet, and which
will alfo in all probability overbalance the pain
caufed in ufing the needle and ligature. Nor
can we help thinking but fome miftake hap-

+ See Mr. Warner’s Cales, cale 44.

G pened
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pened in defcribing thofe cafes, where we
are told, though the tourniquet was kept
compreffed for half an hour, that the pa-
tient was remarkably eafy during that time.
Mr. Sharp’s * patient, when he ufed agaric,
complained grievoufly of pain arifing from the
tourniquet ; and my patients tell me, it is
the worft part of the operation: befides, I
have obferved when a piece of fungus ad-
heres clofe, it gives very confiderable pain in
being removed ; fo that upon the whole, this
method of fecuring the great veflels is attended
with more pain and lefs fafety, than the liga-
ture when properly applied.

This realoning alfo holds good in regard
to the lefer arteries, when they are furrounded
with the cellular or adipofe membrane only;;g_;{"&
though it cannot be extended to the tying of
thofe which are fituated amongft the muicles,
becaufe, as is already obferved, the ligature is
here attended with confiderable pain; nor is
the tourniquet in this cafe wanted; and I
make no doubt, but thefe veflels may in ge-

* Phil. Tranf. vol. xlviii. part 2. art. 78.

5 . neral
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neral be trufted with {punge, or any thing
elfe that adheres clofe to their extremities:
but the fpunge thould be removed the firft or
fecond dreffing, otherwife the new fleth grow-
ing into its pores will caufe an increafe of
pain 1n the removal.

On the other hand, if the bleeding fhould
happen to return, though on account of the
fize of the veflels it might not be dangerous,
yet even here more blood might be difcharged
than it would be prudent to lofe ; a freth hae-
morrhage is always alarming to the patient ;
and as momentary pain {eems to be the only
inconvenience, perhaps many furgeons will
think it beft to leave their patients in perfect
fecurity: and we may juft obferve, that in
many operations the ligature muft of courfe
be ufed upon all the veflels, as it will be ne-
ceffary to ftop the bleeding as we go on.

Neverthelefs, when the fleth is become ten-
der, and gives way to the ligature, fpunge
feems to be the beft remedy; for though the
large veflels might be pulled out, and tied in

G 3 the
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the manner Dionis ¥ defcribes, yet, being un-
defended, the end would commonly feparate ;
and unlefs the ligature was placed near its ex-
tremity, fometimes bring on a frefth hemor-
rhage in the manner already obferved. And
this was moft probably the reafon why Parey
had more certain {uccefs, when he took in,
along with the veffel, fome of the adjacent
parts, than when he inclofed it alone in the
ligature,

Where the veflels are fo deeply fituated as
not to be come at with the needle, the fame
kind of application muft have preference, if
it can be laid clofe to the mouth of the ar-
tery; and it {ucceeds better in this cafe, as
the fides of the wound affift in keeping it in
its proper fituation: but before it is applied,
it feems neceflary to examine whether the ar-
tery is wholly divided ; for without this cau-
fion we may fometimes be difappointed in
our expectation, and afcribe infufficiency to

* He defcribes different methads, but that is here re-
ferred to, where the thread is paffed through the end of
the veffel to prevent its being pufhed off by the impulfe
of the blood. See chap, on Amputation, |

this
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this method, as was done to the agaric 7,
when the want of fuccefs was owing to the
veflel being in part divided, whence it was
incapable of intercepting the paffage of the
blood, Nor fhould we forget, that in wounds
which admit of cure by an immediate union
of their divided parts, fungous fubftances are
unnecefiary, as the common method of drefl-
ing effetually {uppreflcs the bleeding, though
it 1s from confiderable arteries,

However, if the artery is large, and any
difficulty occurs, if the part will admit of the
practice of dilating the wound, perhaps it
may feem more proper by that means to ufe
the ligature, efpecially if it adheres to an un-
divided mufcle or the bone, and bandage can-
not be conveniently applied ; and where the
principal trunk of a large artery is wounded
in a longitudinal direGion, Mr. Lambert’s
method of fewing it up fhould, Ithink, be
tried.

+ Seec Neal on Agaric, p. 33,
1 Med, Ing. vol, ii. p. 360.

When
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When an hzmorrhage arifes from a thin
ftate of the blood, and the difcharge is from

the whole furface of the wound, puf ball
feems preferable to {punge, or the like, as the
blood would probably efcape through its pores.
In this cafe, with tight bandage it has an-
fwered my purpofe, till internal medicines
had their proper effe¢t: and if upon trial it
thould prove fuccefsful under the like circum-
ftances, will it not be more proper than fyp-
tics or aftringents, &c. as thefe harden the fi-
bres, and prevent digeftion, from which in-
convenience this remedy is free? Nor do I
apprehend the bandage will be fo unartfully
applied, as to bring on a flux of blood by
comprefling the veins, as I imagine in general
this obvious caufe of an hezmorrhage is well
underftood, being pointed out by feveral wri-
ters on {urgery, and clearly demonftrated by

Monro *.

Perhaps fome will think that ftyptics and
aftringents will forward the contra&tion of
the veffels: but we may learn how little they

* §d. Med. Eff. vol. iv. p. 271.
are
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are wanted, from the artery in the young fel-
low’s arm, which was evidently relaxed and
weak, clofing itfelf without any affiftance;
and I am perfuaded, from fome experiments
I have made, that thefe applications, inftead
of affifting, would, if they were not hindered
by mixing with the blood in wounds, rather
prevent the collapfing of the veffel by hard-
ing its fibres. And however contrary this doc-
trine may be to the generally received opi-
nion, experience is certainly in its favour;
for though by coagulating the blood, they
might {ucceed upon very {mall arteries, yet,
being applied to thofe which were large, they
were always found infuflicient to fupprefs the
bleeding, unlefs tight bandage was at the fame
time ufed, and to which I think it is clear the
{uccefs was owing: for many of thefe com-
pofitions, which were thought to be aftrin-
gents, had certainly no other property as blood-
ftaunchers than that of choaking up the mouths

of the vefiels *.

* See Parey, p.328. Hildanus, p. 812, Clow’s Sur-
gery, p. 27,

It
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It is obvious that the fungus, when ufed,
muft be kept in its proper fituation by ban-
dage differently applied, acco ding to the part
wounded ; and in this matter every furgeon’s
own judgment will beft dire& him. How-
ever we may juft obferve, that in amputations
good fticking plaifter, ‘as advifed by Mr.
White *, and keeping the hand preflfed harder
againft the part for a few hours, may often
be fufficient; though the machine recom-
mended by Mr. Gooch + will, probably, be
more certain; and when this is not at hand,
a circular piece of leather niay be made to
anfwer nearly the fame purpofe.

This piece of leather muft be large enough
to cover the end of the ftump, and near its
edge muft be cut four flits in oppofite direc-
tions, that will admit each a fillet.—Suppofing
a leg taken off below the knee, two fillets be-
ing pafled through thefe flits crofiways, and
under a roller or a piece of cloth that goes
round the thigh, above the knee, muit be

* Effay on Spunge.
+ Cales, p. 131 and 141,
brought
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brought back again, and tied upon the end
of the ftump, by which means the dreflings
will be fixed, and any degree of preflure may
be made : and this bandage, if it is kept from
flipping down, by being faftened with filleting
to a roller round the waift, {erves equally well
when we amputate above the knee. Nor do
I recommend this method without experience;
for having amputated a leg, where the blood
was extremely poor, and the fleth very tender,
the ligatures were forced off the veflels a few
hours after the operation, by a fit of cough=
ing and vomiting ; I immediately applied the
bandage above-mentioned, with bolfters of
dry lint, which effectually anfwered the purs .
pofe: for, though the patient vomited and
coughed feveral times afterwards,, the hamor-
rhage did not return.

Indeed bandage feems hitherto to have
proved lefs ferviceable than it might have
been, merely from imagining it would be
ufelefs, unlefs the fides of the veflels were
brought together in clofe contact; wheteas, had
‘the preffure been made only upon the end of
the veflcl, and juft f{ufficient to refift the im-

H pulfe
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pulfe of the blood, it might much oftener
have been ufed without inconvenience, and
with better fuccefs, as there is reafon to think
from many inftances.

We have only further to add on this head,
that where the wounded artery cannot be come
at, preflure is ftill the only remedy; and
where things are fo circumitanced that we
are obliged to choak up the mouths of the
veflels with coagulated blood, it feems necef-
fary, for reafons already given, to make a
preflure, if it can be done, agiin{t the end of
the artery, that the contration beyond the
plug may more certainly take place.

C'H AP,
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it S Y Snn &

Of fupprefing hemorrbages by cauteries, cau-
Sies, Ge.

ESIDES the methods above-mentioned,
Mr. Warner * has fhewn, that when an
artery is opened in the roof of the mouth, the
actual cautery is fometimes neceffary to ﬁ:np
the bleeding : and many years ago, after ex-
tirpating a tumor from this part, I was obliged,
for the fame reafons, to have recourfe to the
{fame remedy ; but the iron was no hotter than
jult fufficient to form the neighbouring parts
into an efchar upon the end of the artery ; by
which means the courfe of the blood was in-
tercepted, and the veflcl left at liberty to clofe
itfelf up ; whereas when the cautery is very
hot, it not only burns the end of the artery
a confiderable way, but hardening its fibres
beyond the efchar, renders it incapable of col-
lapfing ; fo that it is no wonder an hzmor-

¥ Cafes)ip. 18
H 2 rhage
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rhage fhould fo often enfue upon the fepara-
tion of the dead parts,

However, the cautery is at all times a cruel
application, and fhould be avoided, if pofii-
ble: nor do I now call to mind any other
part here its ufe can be wanted. But if this
is cruel, the potential cautery is more fo, as
it fpreads itfelf further into the neighbouring
parts ; and yet it is not very uncommon for
{furgeons in performing operations to apply
lint foaked in {calding cil of turpentine, where
the artery, though not very large, cannot be
readily come at: and this piece of cruelty is
{till aggravated, when we confider that a few
minutes preflure would, in all probability,
have alone been {ufficient for the purpofe.

Cauftics, &ec. are, I believe, in general,
laid afide in {upprefling hazmorrhages; and
thercfore we need only obferve, that, though
they do not, by hardening the fides of the
artery, render it incapable of collapfing ahove
the part deftroyed, yet, by caufing its end to
{eparate, their ufe is directly contrary to right
practice; and confcquently thofe advife ill,

who
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who give up every advantage gained by the
ligature, in afterwards applying a piece of
vitriol,

But all thefe errors in the choice of reme-
dies, or their application, have arofe from the
true principles of fupprefling hazmorrhages
not being previoufly inveftigated; it will
therefore give great pleafure to the author of
this little effay, if it appears that he has fet
in its proper light this important, though
common operation.

BB 85N
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