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_[.T is the duty of every man to be ready

to meet the enemies of peace, order,
and happinefs ; but, while preparing to af-
Jume all the noble Britifh characier, through
whick, under Divine Providence, oyr
matchlefs conflitution and unparalleled ble/-
Jings have been acquired and continued, let
us not be unmindful of thofe means of prefer-
vation, in fituations of danger, that Science
and Art direct, of which the Jollowing are
at all times proper to be underflood, and ef~
pecially at the prefent moment,

Devonlhire-Square,
April 30, 17¢8.
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"IYHE INTRODUCTION prefixed to
F thefe pages, when firft printed for
the ufe of the {cholars of the late Ma-
RITIME ScHooL at Chelfea,* explains
their original defign. A paffage in Cap-
tain  DRINKWATER’s Account of the
Siege of Gibraltar, exprefles the probable
utility of fuch a publication. ¢ Sep-

*“ tember, 1781. The 30th, a foldier of

* An inftitution intended for the maintenance and
nautical inftruction of the fons of thofe naval officers
who had bravely fallen in the fervice of their coun-
try, without a provifion for the fupport and education
of their children. The failure of this undertaking is to
be lamented as a national misfortune. May public {pirit
foon revive the humane and patriotic defign ; to remain a
monument of regard for thofe objefts that ought to be
held moft dear by Englithmen !

& g ¢ the
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“ the %2d. loft his legs by a fhot from
¢ Fort Barbara. He bore amputation
¢ with prodigious firmnefs ; but died, foon
¢ after, through the lofs of blood pre-
“ vioufly to his being brought to -the hof-
¢ pital. This faét being reprefented to
‘¢ the governor, the fergeants of the dif-
¢ ferent regiments were ordered to attend
¢ the hofpital, to be taught by the fur-
¢ geons how to apply the TOURNIQUET ;
‘¢ which was afterwards productive of very
¢ beneficial confequences. ‘Tourniquets
<« were alfo diftributed to the different
¢« guards, to be at hand in cafe of ne-
“ cellity, ™

Were the knowledge of the fituation of
the blood-veflels of the extremities, {o far
as is neceflary for checking dangerous ef-
fufions of blood, and the ufe of the tour-
niquet, more general; not confined to the
navy and army, but extended to col-
leges and {chools, particularly military and

* Vide Drinkwater’s Hiftory of the Siege of Gibral-

tar, p- 199, )
nautical
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nautical academies, manufatories, hofpi-
tals of every defcription, prifons, planta-
tions, fire-offices, the clergymen of pa-
rithes in which no furgeons are refident,
commanders of merchantmen, miners, &ec.
it could not fail of proving highly benefi-
cial to mankind.

The late Sir BARNARD TURNER would

have bled to death, on the {pot of his acci-
dent that terminated fatally, had not com-

preflion been inftantly made on the artery
of the wounded limb. Laft winter, a
poor man, in Cornhill, atually bled to
death, from a ruptured veffel in his leg, for

want of the timely application of a tour-
niquet.

But the experience of moft
perfons could afford inftances of danger

or death through defe& of this know-
ledge.

When a fellow-creature is reftored from

a ftate of apparent extinttion of life by
drowning, rewards are afligned to thofe
who exerted themfelves in the recovery.
The knowledge of the means proper to
A 4 be
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be employed on fuch an alarming occa-
fion 1s alfo, very humanely, generally
propagated.  Surely, then, if men be in
earneft in their endeavours for the pre-
fervation of human life, they will admit

the importance of the information here
recommended ; fince there is no doubt

that many have fallen {acrifices to 1gno-
rance of the means of reftraining HZE-
MORRHAGE.

The familiar form of the Le&ure 1s
retained, as the beft for general infor- -
mation.

Fuly 30, 1786;

INTRO-



INTRODUCTION.

ROM refle&tion on my duty, as Sur-
GEoN to the MARITIME ScHooL,
and a fincere regard for the objeéts of
my care, [ propofed to teach them the
" fituation of the large blood-veflels of the
extremities, and the application of the
TOURNIQUET. ThisI attempted, in the
plaineft manner in my power, in the
way of LEcTURE, as the moft familiar
and efteCtual method of imprefling truths
on juvenile minds : and it was pleafing te
obferve the ATTENTION and FEELING
exprefled by my voung auditors.

I'rom a defire to promote the great
caufe of the naval intereft of my coun-
try, in that effential concern, THE prE-
SERVATION OF THE LIVES OF SEA-
MEN, I have now endeavoured to render
my Lecture an ufeful oFrERING to thele
young warriors,

in
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In the navy and army, cafes conti-
nually occur, in which the information
it contains is abfolutely neceflary for the
prefervation of exiftence: but there can
hardly be a fituation of life, in which,
at fome period, the knowledge might not
prove of equal importance ; and it cannot
fail of adding to confidence and courage
in the moment of danger.

But knowledge of this kind may be
productive of fome degree of good, though
never praflically required; for, SCIENCE
ever tends to improve the heart, and raife
the mind to contemplate the power, wif-
dom, and goodnefs, of HIM THAT
MADE Us!

No profeflional fame can be acquired
from explaining fats known to every ftu-
dent in furgery. This little work muft,
therefore, be confidered as a tribute to
HUMANITY, offered from a fenfe of

duty.

Fuely 15, 1783. "

A LEC-



LECTURE, &-c

YouxG GENTLEMEN,

S one of the guardians of your health

and lives, 1 requeft your attention,
while I point out what may conduce'to
the prefervation of thefe bleflings when
you are launched into the world, as well
as during your refidence in this {feminary
of naval {cience.

You are here educated to a profeflion
of great honour, becaufe of high utility.
It is the fecurity of our country, our
religion and laws, our commerce and

riches.
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riches. The seamAN, then, according
to his rank and ment, has a claim to
the refpect and care of his country-
men.

You are ambitious to become sza-
MEN, are ready to join the veteran band,
to go forth to fight the enemies of your
country, and therefore merit the efteem
and fervices of your fellow-citizens.

We are excited to attend to the wel-
fare of the BriTisH saiLor by ano-
ther confideration. Trained up in the
principles of true honour and bravery,
hardy in the practice of them, and pro-
perly confidering his life as devoted to
the fervice of his country, he is lefs mind-
ful of bodily evils, and the means of a-
verting thein, than the more wary and
delicate landfman. He has a title, then,
in generofity, to that attention from others
which a martial {pirit prevents him from
thewing to himfelf.

I am affured, gentlemen, that, in his
majefty’s fhips, you will have many oc-

cafions
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cafions for the exercife of your judge-
ment and {pirit refpeCting the health
and lives of your men. You muft re-
fect for them; and, when they find that
you are truly zealous in all things for
their good, they will obey with ala-
crity, will bear you with fpirit through
danger, and prove themfelves worthy of
Thefe confi-
derations will, I truft, engage your atten-

your generous regard.

tion to whatever promifes benefit to your
companions in war.

Every good and brave man would lay
down his life in the difcharge of his duty
to his king and country. But, when
fick or hurt, he is not to neglelt the
means of relief which PRovipENCE has
afforded. On the contrary, we are com-
manded, by divine authority, to preferve
our lives and thofe of our fellow-crea-
tures.

For the prefervation of the health and
lives of the officers and {eamen of his
majefty’s navy, there are appointed, by

wovernment,
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government, to each thip of war, a sur-
GEON, and a certain number of MATES
according to the rate of the fhip. Du-
ring the time of adtion, the ftation of
thefe officers 1s in the cock-piT. From
their neceflary confinement to this fitu-
ation, evils of a very ferious nature may
fometimes happen ; for they cannot pof-
{ibly render inftantaneous afliftance to thofe
in a remote part of the veflel, whofe bleed-
mg wounds may urgently require the aid
of furgery.

Some of the methods of chirurgical re-
Lief are very fimple, though of the great-
eft mmportance. Of this kind i1s the ma-
king an effeCtual temporary preffure upon
a part, to prevent a fatal effufion of blood,
in the cafe of wound, till means of perma-
nent benefit can be employed.

Men of true courage are not difmayed
at the fight of blood. In firm poffeflion
of themfelves, on all occafions, they are
capable of exercifing their judgement, and
employing the means with which they

are
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are happily acquainted, either to their own
benefit or that of others. It is proper,
then, that they fhould have information
of whatever is ufeful, and in their power
to execute,

I cannot omit this opportunity, my
young friends, of exhorting you to be
EXAMPLES OF SOBRIETY as well as
of the other virTUEs. What advantage
can flow from reafon or courage in a
{tate of intoxication ? Many a brave fea-
man has loft his life from having his mind
clouded, by the effects of {trong liquor,
at the time of receiving a wound, — By
TEMPERANCE the body is preferved free
from various diforders, and the mind calm
and firm, to dire&t under circumftances
of accidents and on every trying occa-
fion.

Induced by thefe confiderations, I pro-
pofed to the good men who dire& your
education, to teach you the application
of the inftrument, called ToUurRNIQUET,
employed for ftopping the flow of blood

from
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from wounded veflels. With their fanc-
tion, I have the pleafure of addrefling you
on this fubject, and moft heartily with the
mftruction may prove ufeful.

A circumftance has occurred, fince I
propofed to meet you on this occafion,
which has ftrengthened my notions re-

{peCting the utility of the intended "expla-
nations ; and will, I have no doubt, be fa-

tisfaCtory to your governors.
) § reque{’ted the fentiments of an intelli-

gent naval furgeon on the fubject. This
was his anfwer:

““ I can beft exprefs my opinion by
¢ relating to you the practice of an in-
“ genious {urgeon in the fervice, and af-
‘ furing you that his and my fentiments
¢« perfectly coimncide. Mr. #%%%  {yr.
¢ geon of the BARFLEUR, had obferved,
““ with great concern, the dreadful effeés

“ of wounds that happened in time of
‘“ altion, from the feamen being entirely
““ ignorant of the manner of applying
¢ the tourniquet, many inftances having

 occurred
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*“ occurred of men bleeding to death, par-
“ ticularly in the tops, before affiftance
“ could poflibly be rendered them.
““ To prevent thefe evils, as much as
* was 1 his power, he provided every
“ feaman, ftationed in the tops, with a
“ tourniquet ; and, on every opportu-
‘“ nity, taught them the method of ap-
“ plying it; fo that, in a fhort time,
“ they became perfectly expert in its
“ uje.”

The pious Pfalmift beautifully exclaims,
“1 am fearfully and wonderfully made |’
It would, indeed, require the ftudy of a
long life to learn the littde that has been
difcovered of INFINITE wWispoMm in the
ftructure of the feveral parts of the hu-
man body, and of INFINITE GooDNESss
in the laws by which they perform their
functions to the maintenance of health and
life.

It is proper, however, that you fhould
have a general idea of the circulation of
the blood, in order to underftand the

B practice
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practice that will be laid down, and
to enable you to adapt it to particular
cafes.

¢ In the BLooD is the LIFE of man.”
That 1s to fay, this fluid contains the
principles of nourifhment, and diftributes
them to every part of the body for its {up-
ply and refrefhment ; like the water of the
great ocean, which conveys the riches and
good things of the world to every quarter
of the globe.

The HEART 1s the fource of this fluid.
It 15 {feated in the breaft, a little to the left
fide ; nearly, however, in the centre of the
body. This organ is hollow, for contain-
ing the blood; and 1t has the power of
contracting, and ftrongly propelling its
contents. By this contraction of the heart,
the blood is pufhed forwards, with an ex-
ceedingly rapid current, to the remoteft
parts of the body; as the tide of the
lea influences and prefles on the waters

of rivers, obfervable here in the {welling

Thames.
The



( 19 )

The veffels, or tubes, which proceed
from the heart, to convey the blood to
all the parts of the body, are called Ar-
TERIES. From the power with which
the heart propels the blood through this
fyftem of veffels, it happens, that, when-
ever they are wounded, the blood flows
rapidly and in jerks from the wounded
part. They divide, to be diftributed to
parts, from trunks, like the branches of
a tree from its body; fo that, on pref-
fing together the fides of any trunk,
the flow of blood, into the branches
beyond the compreffed part, 1s prevent-
ed.

The veflels, which return the blood
to the heart, are named VEINS. The
blood in them receives but little of the
impelling force of the heart, and, there-
fore, moves not with a f{trong tide or
current, but glides evenly and gently on,
like the Ebbing water ; and, confequent-
ly, wounds of thefe veflels are not of
much importance: a {mall degree of re-

B 2 fiftance,



( 20 )
fitance, by a finger, or fome folded -
nen, applied to the wounded part, will ge-
nerally ftop the bleeding.

This tranfmiffion of the blood from
the heart through the arteries, and back
to it by the veins, is the CIRCULATION ;
which was the difcovery of our- lluf-

trious countryman, Dr. WiLLiam HaRr-
YEY.*¥

It

% The ufe of the lungs in the circulation is here pur-
pofely omitted, === The reader, who is defirous of en-
larging his mind with the principal truths of anatomy
and phyfiology, will be amply gratified in his inquiries,
It is to be lamented that this kind of knowledge is not
generally purfued as a part of a liberal education. The
ftudy of the animal economy affords the moft beautiful
and fatisfactory ideas, and is calculated to prove highly
beneficial to fociety ; for, it enables men to diftinguifh
between ignorance and knowledge, and, confequently,

to encourage deferving men, fupprefs quackery, and ad-
vance true medical {cience.

The medical books, that
are frequently to be found in the libraries of gentlemen,
are likely to produce very different effects. — The {um-
mary accounts of difcafes, with receipts for the cure of
them, are pillars of the moft dangerous empiricifm: fo
far
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1t 1s very plain, then, that, if a ban-
dage or Ligature be made fufhiciently tight
around any limb, the flow of blood into
all the parts below will be prevented.
But, to render this effect certain, the
preflure muft be very great in the whole
circumference of the limb; and, in {fome
cafes, from the fituation of arteries be=-
tween bones, the end cannot be obtained.
To perform this procefs, therefore, f{uc-
cefsfully, in cafes of wounds and ope-
rations, and, at the fame time, to pre-
vent the evils of an exceedingly ftrong
general preffure, furgeons have fixed on
certain parts of the TRUNKs of arte-
ries for the application of a pad or com-
PRESS. == T'hefe parts are exprefled in the
annexed plate.

The puLsE is the beating, or diftend-
ing, of an artery, from blood propelled

far from furnifhing the mind with ufeful truths, they fill
it with error, and beget a confidence in ignorance often
fatal to health and life.

B 3 into
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into it by the heart. The {paces of time
between the pulfations are periods when
the heart itfelf is diftending with blood re-
turned to 1t by the veins.

Now it is evident, that there can be
no pulfation when the flow of blood and
diftention of an artery are prevented.
Where, then, a pulfe can conveniently
be felt, as in the wrift, the ceafing of
it, from a preflure made on the trunk
above, will prove that the preflure is
made effeCtually. To illuftrate this by
an experiment : — Let a friend feel the
pulfe in your wrift; then apply two or
three fingers in tke little pit, immediately
below the collar-bone, clofe to the fhoulder,
marked a in the plate.  Prefs ftrongly,
and the pulfe will ceafe; becaufe, the ar-
tery that fupplies the upper extremity
paffes under the collar-bone, over the firft
and f[econd ribs, along this part, and will
be now prefled againft one of thefe ribs.
Remove the fingers, and again apply them,

and
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and the pulfe will be found to alteinate
with the preflure.

Suppofe, then, a wound to be received,
an artery of a confiderable fize cut or
torn, and a copious bleeding, in confe-
quence, to happen, in any part of the
arm below the place a: — it is 'mani-
feft, that, by making a preflure with
the fingers, in the manner defcribed, or
affifted by a pad between the fingers and
the part, the bleeding would inftantly
ceafe. Is not this an ufeful remark?
Let this little procefs be your firft ex-
ercife ; and, when you are expert in the
practice of it, we will proceed to confi-
der the other places in the limbs where
effeCtual compreflion may be made, and
the inftruments proper for the purpofe.

The arteries of the upper extremity or
arm proceed from the trunk at @, after
this manner : the trunk paffes into the arm-
pit, deeply fituated ; it then proceeds along
the fide of the arm, next the body, oblique-
ly towards the fore part of the joint or

B 4 f—’:‘?m",
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bend, and here divides into three branches.
In this courfe to its divifion it lies near the
bone, and may therefore be fuccefsfully
comprefled. — The {ituation of this trunk
to its divifion is defcribed in the plate by the
lines &.

All compreflive means, for preventing a
flow of blood from wounded arteries of the
upper extremity, muft, therefore, be made
either at @, or in {fome part of the courfe
of the trunk of the artery, exprefled by the
lines &, between the arm-pit and the bend
of the arm.

The diftribution of the veflels of the
lower extremity is in this way, — The ar-
tery pafles from the cavity of the belly to
the Groin, where, in thin perfons, the
pulfation of it may be felt.

At this place, in cafe of wound and
effufion of blood very high in the thigh,
effeCtual compreflion may be made, by
fome fingers prefled very ftrongly, in the
manner defcribed for compreflion below
the collar-bone ; though it were better

to
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to have fome kind of ftrong pad, or firm
body, fuch as will be defcribed, interpofed
between the fingers and the part.

From the groin, the artery proceeds in
an oblique direion, downwards and in-
wards, as exprefled by the lines c ; and,
at about the middle of the infide of the
thigh, expreffed by the comprefs d, it lies
clofely to the bone. This is the moft fa-
vourable part for making a preffure upon
it, becaufe of the refiftance of the thigh-
bone behind. And, where there are op-
portunities of choice, as in cafes of
wounds or operations belsw this part, this
is the place which furgeons fix on for the
application of the compreffing body ; it there-
fore deferves your particular attention.

The courfe of the veflel is then down-
wards and backwards to the mam; in
the hollow of which, againft the lower

Sflat part of the thigh-bone,* compreflion
l'l'lll}"
* It is highly neceffary, that the greateft attention

fhould be paid to this point of inftrution. The pad of
the
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may agamn be very fucceisfully made in
all cafes of wounds or operations be-
low the knee-joint. But beyond this part
compreflion muft not be depended on;
for, immediately below the joint, the
artery divides, like that of the upper
extremity, nto three veffels, which are
fituated between the bones of the leg.

You have, 1 doubt not, anticipated me

in a remark on the goodnefs of the great
CrREATOR, in ordaining the fituation of
the larger blood-veflels {o that they fhould
not be expofed to danger in the neceflary
offices of life.

the tourniquet being placed as here direéted, the ligature
muft be brought round the thigh, immediately above the
knee, and the twifting, of courfe, be made upon the
thigh. If, onthe contrary, the pad be placed in the hol-
low of the joint, and the ligature carried round the leg,
the confequence might prove fatal before the error could
be corrected. But it is generally more f{afe to make
comprefiion in the middle of the thigh than at the part
here defcribed, and more proper as to effeéts afterwards ;
for, it is always right that the bruife and irritation that
neceflarily arife from the ligature fhould be as diftant as

The

poflible from the feat of injury or operation,
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The inftrument called TourNIQUET,
we are informed, was the invention of
a furgeon, named MoRrELL, at the fiege
of BEsangon. It confifts of four parts:
%, 1.6 a yard and half of ftrong wor-
fted, or other kind of band, an inch
broad; 2. 7, a pad of leather, tichtly
ftuffed with wool or horfe-hair, two or
three inches long, and of an inch breadth
and thicknefs, having a loop on one fide
for the band to be flided through;* 3. 7, a
piece of ftrong leather, three inches long
and two broad, having two apertures, an
inch afunder, for paffing the band or li-
gature; 4./, a piece of {mooth, round,
and ftrong, wood, about four inches in
length.

Delcription often fails even in things
of great fimplicity. This may pofiibly
be the cafe in the account of the Tour-

* It has been fuggefted, that, for the ufe of pe:fous
who may not retain an accurate remembrance of the fitu-
ation of the veflels, it were better for this pad to be made

as large again as here defcribed,

NIQUET ;
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NIQUET ; but the f{lighteft view will
make it underftood.* The manner of
applying it 1s this. — Place the pad upon
the proper part of the artery to be com-
prefled; bring the band, paffed through
the loop of the pad, round the limb, and
carry the ends through the apertures in the
leather; make a double knot with the
ends, leaving a {pace between the knot and
the leather that will admit three or four
fingers ; through this fpace pafs the ftick,
and with it twift the ligature {ufhiciently
tight to {top the flow of blood through the
artery into the limb. The leather, knot,
and twifting, *are to be placed and made
upon the upper part of the limb, nearly
oppofite to the comprefs.

# It is much to be regretted that this inftrument is not
generally known, and kept in every family. The price
of it is too trifling to be mentioned. == The life of a va-
luable gentleman in Hertfordfhire would have been lately
loft for want of it, if a furgeon had not providentiully called
at his feat in the moment of a dreadful effufion of blood,
from a wounded artery in his hand, occafioned by the
breaking of a bottle in a fall.

It
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It is manifeft that this procefs, fimple as
it 18, requires both hands for tying the
knot; and, therefore, that you could not

apply the tourniquet to your own arm
without affiftance. It is as plain, alfo,
that it demands a conftant application of a
hand to the ftick, as the ligature would
otherwife inftantly flacken.

To obviate the neceflity of two hands,
in regard to the arm, let the ligature be
about twelve inches long, and have at
each end a loop: proceed in its ufe ex-
actly as already defcribed ; only, inftead of
making a knot over the leather, pafs the
fick through the loops at the ends of the
ligature, and then perform the twifting.

To fix the ends of the ftick, fo as to
prevent the ligature from untwifting, and
the conftant application of a hand, faften
a portion of tape or packthread, by means
of a hole, at each end of the ftick: carry
the two pieces round the limb, and fecure
them by tying or pinning. — Many other

expedients
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expedients may be contrived to an{wer this
purpofe.

Befides the tourniquet that I have de-
fcribed, there is another, an excellent piece
of machinery. It was invented by M.
PETIT; and improved by the late Mr.
FrexE, of St. Bartholomew’s Hofpital.
It need only be feen to be underftood.
The pad, 7, being placed upon the

artery, and the ligature buckled at 4, then,
by turning the {fcrew, the upper moveable
portion, /, will be raifed from the lower,
and, confequently, the ligature may thus
be drawn to the degree of tightnels re-
quired.

The advantages of this inftrument are
very great. — It may be applied with only
one hand; and, on bemng fixed, will re-
main fafely in that ftate without atten-
tion.

Thus the defects of the former inftru-
ment are f{upplied; and, on every occa-
{fion for a tourniquet, when there is a
want ¢f ASSISTANTS, nothing more ufeful

wWas



( 3t )

was ever contrived. The furgeons on-
board fhips of war, in the hurry of en-
gagement, oftentimes cannot poflibly per-
form their neceflary operations fo foon as
required : by this machine, the bleeding
from wounds can inftantly be reftrained,
and then the wounded may wait, without
danger, till the {urgeons can calmly exe-
cute their duty. —Government have wifely
direCted every fhip to be fupplied with
many SCREW-TOURNIQUETS.

And now, youngs gentlemen, after whart
has been faid of vEssELs and TourNI-
QUETS, {uppole any of you were wound-
ed by a penknife, or other thing, in the
thigh, leg, orarm, and, a large artery be-
ing punctured, a violent bleeding fhould
enfue. You have no tourniquet ; but you
clearly underftand what has been taught on
this fubje¢t. How, then, would you act?
— Undoubtedly you would inftantly pull
off your garter, or take the firft piece of
ftring or cord you could find ; roll up your
handkerchief hardly, and lay it on the

trunx
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trunk of the artery above the wounded part;
pals the garter or cord over the handker-
chief and round the limb ; tie a knot, lea-
ving a proper fpace ; and then twift the li-
gature by a piece of your ftick or cane, or
any other firm body you could procure.

It may be truly faid, that, in either of
the branches of medicine, *¢ a little learn-
‘ ing is a dangerous thing.”” My fole de-
fign was, to explain to you the means of
ftopping a flow of blood from wounded
limbs, and preventing fatal confequences,
t:ll more effeliual aid from furgery be ob-
tained. It is happy for mankind that there -
are proteflors in this {fcience in almoft every
town and village, as well as appointed to
the army and navy.
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A BRIEF

EXPLANATION

OF

THE NATURE OF WOUNDS.

IT would be fortunate for mankind, if
every perfon poffefled that knowledge,
by the help of which the tention of a
Judicious and honeft furgeon might be
underftood and promoted, and the effects
of ignorance and impofition prevented.
A knowledge of the ways in which any
part of the body can be divided, leads to
& 3 that



( 36 )

that of tlic nature of wounds ; and this in-
formation, added to a very little acquain-
tance with the animal economy, points out
the manner 1n which fuch {pecies of injury
(thould be treated.

The terms of diftin&ion applied to
wounds will be more clearly underftood
from confidering the manner i which they
happen.

Conceive, then, the ats of dividing the
fibres of an animal body by an inftrument
moving in a direction either perpendicular
to the {urface of the fibres, or parallel to
1€,

In the former cafe, the inftrument, of
whatever defcription, muft be preffed per-
pendicularly to the furface; from which
preflure, the fibres will be more or lefs
ftretched ; bruifed in a mafs together,
proportionably to the extent of the prefling
body ; and, laftly, broken through in a
perpendicular diretion. (Fig,1.)

In the latter cafe, the inftrument muft
have teeth. Thefe teeth muft be made to

enter
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enter ito {paces between {ome of the fi-
bres ; or they muft prefs down fome fibres,
while others rife into the intervals of the
teeth. The inftrument being then drawn
in a direction parallel to the furface, there
will be a yielding and ftretching of the
fibres, till they can yield and be ftretched no
farther ; and then they will be broken
through in a parallel dire@ion. (Fig. 2.)

Hence are derived elementary ideas of
every fort of wounding inftrument, and of
every diftinction of wound.

St;ppnfe, for illuftration, a feries of in-
ffruments, placed in regular order, begin-
ning with the fineft needle, and ending with
a ftick having a leaden bullet fixed to its
extremity. Then figure to the mind the
fame bullet, unconnefted with the ftick ot
any other body. Imagine, in the next
place, a wound produced by any one of
thefe inftruments, in a fimilar way, by
preffing, bruifing, and rending, the fibres
of the part, perpendicularly to its furface.
(fig.3.)

C 3 The
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The wound produced by each of thefe
mftruments will be a contufed wound ; but
the wound made by the needle will be
ﬂy]ed a punfiured wound. Yet this very
needle would fatally bruife a minute infect.
Whence we learn, that the technical terms
contufed and punétured are relative to the
fize of the inftrument, and the tenuity of
the part injured.

If the wound made by the bullet fixed to
the end of a ftick, by the force of an arm
or otherwife, be a contufed wound, it fol-
lows, that a wound caufed by the fame
bullet, propelled by the force of gun-pow-
der, will alfo be a contufed wound, without
any difference whatever, fave what may
arife from greater force or momentum,
through greater velocity, and from its fepa-
rate f{tate, on which account it may be
made to penetrate, and may be refleted,
differently from what can happen while
fixed to a ftick held by a hand.

Suppofe another feries of inftruments,
placed in the fame regular order, begin.

ning
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ning with the fineft knife, and terminatirig
with a row of fpikes. Then confider the
analyfis of a knife. It confifts of many
pomnted teeth or fpikes; thus it anfwers to
the chara&er of a faw; and, as gradua-
ting from the back to the edge, it pofleffes
the principle of a wedge. As the edge is
more or lefs finely graduated, and the points
are more or lefs fmall, {o is the knife ex-
preflfed as more or lefs keen. (Fig. 4.)

Conceive, now, a wound to be made,
by each of thefe inftruments, upon the
principle of a cutting inftrument. The
points of each muft be prefled down be-
tween the fibres, and next drawn in a dj-
rection parallel to the furface, as has been
explained.

Buthow different, in many refpeéts, will
be the wound made by the fine knife, and
that occafioned by the faw, or inftrument
with fpikes. The wound made with the
leaft conceivable firetching or bruifing ef-
fe&, is called a_fimple incifed wound : as that
made by the hand of a furgeon with a fine

Ca knife ;
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knife ; in which cafe, itis gently prefled as
a wedge, fo as to pafs the points of the edge
into the {paces between the fibres to be divi-
ded, and no more ; the inftrument is then
drawn 1n a direCtion parallel to the furface;
the tender fibres are thus broken ; and, by
repeated applications and drawings of the
knife, {ucceflive layers of fibres are divided
to the extent required. — The one attended
with much violence of effe&, from the re-
fiftance of the fbres, as that made with a
 jagged inftrument, 1s termed a /Jacerated
wound.

But, when we confider the graduation
of the fharpeft knife into the {piked inftru-
ment, and that, in wounding with each as
a cutting inftrument, the fame procefs takes
place, thefe terms alfo will appear relative,
to the finenefs of the inftrument, and the
delicacy of the fubje&t divided. ———
That which might be exprefled as a /mple
incifed wound, in the fide of an elephant,
would probably be a dreadfully-lacerated
one in the human body.

In
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In every cafe of wound, preflure and
{tretching muft happen prior to divifion of
fibres, with whatever velocity of fucceflion
thefe effeCts may be produced.

Stretching irritates fibres through their
whole extent ; as the ftring of a mufical in-
ftrument is vibrated through its whole
length by a force applied to any part of it.
Divifion faves from farther {tretching ; a
the breaking of a vibrating ftring deﬂmvs
the continuity between its extremities, and
fets at reft the feparate portions.

The effeéts of irritation are pain; in-
flammation, and its confequences ; convul-
fion; delirium; fpafm; and locked jaw.

Proportionably to the degree of the irri-
tation; the irritability of the wounded part,
and the bedy generally; will be thefe effe@s,
up to death.

Contufion always implies ftretching and
irritation, and al{o death of parts. The
effec¢ts of irritation, and detachment or
floughing of dead parts, confequently fol-

I’JW.
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The procefs by which divided parts are
united, and parts loft are fupplied, is uni-
verfally the {fame.

The agents are the abforbent-veffels and
the arteries. 'The former labourers being
employed in conveying particles away ; the
latter in bringing and depofiting matter of
{upply.

There can be no union of divided parts
without a medium of new fubftance. The
expreflion, therefore, of a union fine medio
is founded in error.

A glutinous matter is produced by the
extremities of the divided arteries; its pro-
perties being, in fome degree, determined
by the irritation of the hurt.* Minute vef-
{els, of the three fpecies, (wiz. arteries,
veins, and abforbents,) {hoot into this glu-

* So that a wound, hypothetically admitted without irs
ritation, would want the neceffary ffimu/us to the early fteps
of union or fupply. In this remark, however, we have
only a particular illuftration of a beneficent general law
refpeéting the prefervation of every part, and of the
whole animal fabric,

ten,
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ten, and increafe, till the mafs becomes.
duly organized for the end required ; and
the veflels of the fkin have, according to
their nature, formed a cuticle or cica-
trix.

The veflels thus produced fix the ulti-
mate ftate of the new-organized fubflance,
according to the difpofition of the veflels
they are extended from. Thus, if the di-
vifion be of bone, they will fecrete bony
matter, and form a union by what is termed
callus; and, according to the ftructure and
functions of the various other parts of the
body, will be the denfity, refiftance, flexi-
bility, &c. of the medium of union, asin
muicle, tendon, ligament, cellular {ub-
{tance, membrane, fkin, &ec. ; only it
muft be obferved, that no part is united or
fupplied with a fubftance poffefling the ori-
ginal charalters of the part feparated or dj-
vided, excepting cuticle.

In a fimple incifed wound, if the {pace
between the divided fibres be very inconfide-
rable, if there be no extraneouys body in

that
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that {pace, if irritation and inflammation be
not {o great as to produce pus or matter,
then may the fides unite by what is called
the fir/ intention, or, very properly, agglu-
tination ; for, they are truly, in the firft
place, glued together.

The objets of furgery, then, in a himple
incifed wound, are, to reftrain irritation and
inflammation; to remove extraneous mat-

ter; and to bring and retain the fides in con-
tact. *

Bleeding,

* The lefs the quantity of uniting medium, the lefs
liable it will be to change afterwards ; the ftronger will
be the unionj and the more perfect, in every funétion,
will be the united part. The circulation in a new fub-
ftance 1s never fo ftrong as in a part originally formed:
whence its veflels are lefs capable of fuftaining the influ-
ence of caufes produtive either of ulceration, by occa-
fioning the abforbents to convey away loaded and oppref-
fed parts; or of death and floughing, through obftruction
by preflure upon the returning veins and abforbents. —
The breaking of tlie cicatrices of wounds and ulcers, the
confequence of many caufes affeting the veflels beyond
what they can bear, are illufiratious of this pofition.

When it is defigned to unitz by the firft intention, care
fhould
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Bleeding, purging, inje&ion, and low
regimen, are proper in the firft intention ;
adhefive plafter, bandage, bolfter, future,
and, above all, po/ition, in the laft.

It muft be manifeft, from the nature of
what is denominated lacerated wound, that
it will be attended with great Irritation ;
the effets of which are, therefore, to be

guarded againft by opium, in addition to
the other means mentioned, indicated alfo
m this cafe. Fomentation of warm water,
bread and milk poultice, or poultice of de-
coction of poppy-heads and linfeed-meal,
are proper for the purpofe of allaying irri-
tation and pain.

fhould be taken that the divided fides are, in every part,
brought into accurate contat. It were better that ‘a
chalm fhould be left near the furface, than that the
fuperior parts fhould be united, while a hollow is left
beneath, that will become the fource of future pain and
trouble. Nicety in the application of the edges of the
fkin, however proper with a due regard to the deeper

parts, is not, therefure, of fo much importance as the co-
" aptation of the fides from the bottom of the wound.

If
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If a mufcle, the fibres of which are united
in one tendon, be partially divided, the ef-
feCts will probably be more violent than if
the whole were cut through.

In the cafe of a punctured wound, (by
a {mall fword or bayonet for inftance,) no
inquiry into its depth or penetration fhould
be made, by probing or otherwife. Gratin-
cation of curiofity, in this cale, may prove
fatal, but never can be productive of the
leaft benefit.  Life will often depend entirely
upon immediate agglutination ; to promote
which, all the means propofed for pre-
venting and removing irritation and 1n-
flammation fhould be rigidly employed. A
probe would break down the tender gluti-
nous medium, and irritate the fenfible extre-
mities of the divided veffels, upon whofe
gentle action fuccefs altogether depends. —
There is no cafe in which attention to pofi-
tion is more required than in this; and it
{hould be remembered that no part about
the trunk can be at reft otherwife than in a
recumbent {ituation.

In
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In every contufed wound, there is an ob-
ject to be regarded, in addition to what oc-
curs 1n other diftinGions of wounds; name-
ly, the feparation of dead parts. This
procels being very weakening, reduc-
tion of the ftrength, by bleeding, &c.
thould not exceed what is abfolutely re-
quired on account of an exceflive degree
of irritation and inflammation. Soothing
means, as fomentation of warm water, and
poultice with milk or decoion of pop-
Py, are generally proper.

In every gun-fhot wound, then, there is
death, and muft be feparation, of parts.

According to the momentum of the ball,
and the refiftance it meets with in its pro-
grefs, {o will refle@ion more or lefs readily
happen ; and refle&tion will, of courfe, be
determined by the angle of incidence.

Perfons, ignorant of the refletions that
are produced upon bullets pafling into or
through any part of the body, have conclu-
ded very falfely concerning the parts injured
in gun-fhot wounds ; and, upon the foun-

dation
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dation of fuch miftakes, many marvellous
{tories are related.

Balls have been refle€ted round the body,
without penetrating the peritsneum, or mem-
brane that lines the cavity of the belly, and
without perforating the pleure, or mem-
branes that line the cheft; and have then
either lodged, or pafled out at an oppofite
part. 'The like events have happened re-
{pecting the {cull and its contents. Even
2 whole charge of flugs, froma blunderbufs,
has penetrated one fide of a knee-joint, pafled
round the knee and through the oppofite
part, without injuring the articulanion.

In any fuch like cafe, it 1s not unu-
{fual haftily to conclude, that the ball has
gone through the bowels, or the brain:
and the laws of the animal economy have
been thence mifinterpreted.

It 1s a vulgar error, that the contents of
fire-carms do no harm when difcharged
clofely applied to the body.* When

* This opinion was, however, fecmingly affented to a
few years ago, at the Old Bailey, in the trial of Dr. El-
liot
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When a bullet penetrates a flexible part,
it feldom happens that any portion of the
fubftance is detached inwards before the
ball; for the divided extremities of the fi-
bres, at the point of rupture, are bent, and
yield to the paffing body. The fibres after-
wards recover themfelves, according to
their degree of elafticity, from their cur-
ved ftate, and prefent an aperture bear-
ing but a fmall proportion to the fize of the
ball. This is moft remarkable in a mufcu-
lar or flefhy part. _

When, however, a ball penetrates an
inflexible body, as bone, the effe&t js
different : a portion of the fubftance pene-~
trated is forced inwards before the ball, —
If a bullet pafs through a hard body, it
will fplinter and fcale the furface of jts
egrefs; while that of its ingrefs prefents an

hot for fhooting at a lady. In confequence of which, ex-
periments were made to afcertain the truth in this matter.
The refult was, (as common obfervation and common
fenfe led to fuppofe,) the nearer a piftul or gun is applied
to any part, when fired, the greater is the effect.

D opening
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opening nearly correfponding with the fize
of the bullet. This is illuftrated by the ef-
fet of a cannon-ball that has paffed
through the fide of a fhip, the fplinters
from which are fo dreadfully deftructive.
Every cafe of frature of the fcull affords
alfo fome degree of illuftration. Such
fralture happens from a force -applied
to the part itfelf; and the portion of bone
beaten inwards, will always be fcaled or
fraltured farther in the internal than in the
external {urface.

In every inftance effets will vary, ac-
cording to circumftances of refiftance in
the fubftance penetrated ; the figure, and
obliquity of diretion, of the body pene-
trating ; &c.

In every cafe of gun-fhot wound, whe-
ther in a yielding or an unyielding part,
extrancous matter may be forced in-
wards.

‘There is nothing more myfterious, then,
in gun-fhot wounds, than in the other
diftinGions of wounds: the phenomena of

them
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them all are explicable by the fume laws of
Nature.

There are occafions for the aid of fur-
gery, when advice and affiltance from afar
cannot be obtained ; when inffant decifion,
immediate means, are neceflary for prefer-
ving life. Of fuch a nature, generally,'
are wounds from fire-arms. A leflon this
to young furgeons who enter into the fer-
vice of the army or navy, in the hope of
rifing to fituations of the moft ferious re-
{ponfibility. '

There are two periods, refpeting Hz&-
MORRHAGE in gun-fhot wounds, to be par-
ticularly regarded. Through the laceration
of large blood-vefels, a fatal effufion may
inflantly happen, if not prevented, at firft,
by the tourniquet, or other compreflive
means; and next by ligature, operation,
&c. —— The fecond period is, when the
bruifed and dead parts begin to feparate,
or flough away. Openings into veflels,
and dangerous hzmorrhage, may thence
fuddenly happen ; fo that, in cafes where,

D2 from
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from the circumftances of the wound, fuch
an event is apprehended, it is to be guarded
againft in the moft cautious manner.

- There are two periods, alfo, in gun-fhot
wounds, when endeavours to extraét fo-
reign bodies are proper: — Firft, immedi-
ately after the accident, before fwelling
has taken place; and, fecondly, when tu-
mefadtion, from irntation and inflamma-
tion, has fubfided by fuppuration.

Enlargement of the wound, when it can
be fafely done, or an opening at a diftant
part near which the ball 1s felt, will often
be lefs injurious than repeated introductions
of the forceps into the wound made by the
ball.

When a ball is lodged out of obfervation,
either 1n the brain or in any part within the
belly er cheft, it is not to be blindly {fought
after. Meafures beft calculated to prevent
evils, from the prefence of the extraneous
body, are immediately to be adopted. Ef-
feCts are then to be watched, and made
the gwmde of future condudt.

MRr.
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Mr. RANBY’s bovk on gun-fhot wounds
contains many valuable obfervations, and
is written with great fincerity ; but its ge-
neral dotrines are either unfounded, or not
clearly conveyed. The pra&ice of dila-
ting generally, for inftance, isnot warrant-
ed by reafon or experience ; and the effeéts
of bleeding, and of the bark, are not pe-

- culiar and fpscific in this cafe, as might be
- thought from the tenor of the work ; but
- are to be accounted for upon thofe known
- general principles by which fymptoms and
- their remedies are explained.
Dilatation of the wound fhould be made
- only when plainly required. It may be
neceffary at two periods of time, namely,
- immediately after the hurt, for the more
' ready extraction of the ball, or any other
' thing that may have been forced into the
- part; for the more effe€tual making of li-
- gature, in the cafe of hzmorrhage ; and,
| fometimes, for the fake of dividing a muf-
| cle entirely: —and after fuppuration, when
' the fame reafons may call for it as at firft .
D 3 and
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and when, belides, a'free exit to matter
becomes indifpenfably neceflary. On the
laft account, dilatation may frequently be
ufeful ; for, as the wound is generally zig-
zag, through the different degrees of refif-
tance of parts, matter 1s very liable to be
retained, and, confequently, to require ex-
pedients for its difcharge. From the begin-
ning to the end, every caufe of irritation is
to be avoided. Operations of any kind are
allowable only as far as they promife ob-
vious definable benefit.

Applications to the part fhould be fim-
ple and eafy. Fomentation, and poultice
with milk or decotion of poppy-heads, will,
at firlt, be moft proper; and, when {up-
puration is eftablithed, and the veffels need
moderate excitement, a poultice of porter
and oatmeal will probably be as good an
application as can be employed.

Wounds from fire-arms are practically
diftinguifhable into two ftages; the firft
terminating, and the {fecond commencing,
at the period of {uppuration.

During
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During the firft ftage, the violence of
{ymptoms of irritation and inflammation 1s
to be moderated by bleeding, purging,
{fmall dofes of antimony, opium, diluting
draughts of watery drinks, &c. Bleeding
{hould, however, be allowed with the
{triteft regard to the pulfe, as expref-
five of the ftrength of the body. It
may be copious at firft, efpecially from
the divided veflels themfelves ; but it thould
be repeated rather in moderate quantities
than largely. Topical bleeding, by leech-
es, will prove more immediately beneficial
than by the lancet, and lefs weakening 1n
its remote effeéls. |

Inflammation, as neceflary to {uppura-
tion, and the detachment of dead parts,
mu/t happen, for the event to be fortunate.
If, therefore, the ftrength be fo reduced
that inflammation cannot be {uftained in a
due degree, or for a fufhcient length of
time, the termination will be fatal.

In every cafe of neceffarily large detach-

ment of parts, {uppuration is to be looked
1 a for
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for as an event of the utmoft importance.
Indications will then inftantly change, and
upon an{wering them in time will depend
principally the iffue of the cafe: for, as,
during the firft ftage, means for keeping in-
flammation within proper bounds are ne-
ceflary ; fo, when inflammation has ter-
minated in fuppuration; when pain, the
confequence of ftrong action of veflels and
tenfion of parts, and fever, have ceafed;
when thefe fymptoms are fucceeded by a
finking pulfe, general fenfe of weaknefs,
difcharge of matter, and fall of fwelling,
in the feat of injury; the lowering means
are immediately to give place to thofe of
oppofite tendency, — to bark, fmall dofes
of opium, good aliment, fpice, wine, por-
ter, oce.,

It, indeed, fometimes happens, from a
previoufly weak ftate, or hemorrhage from
the wound, that the f{timulants juft men-
tioned are neceffary from the very begin-
ning. So far from inflammation rifing to

too high a point, it cannot be raifed to, or
retained
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retained at, a proper height for all the ends
required, through the inflammatory a&ion
of the veflels. This is, indeed, a fituation
of great peril, and calls for the niceft atten-
tion; for, excitement, beyond what the cir-
cumftances of the moment demand, will
prove, in effe&®, a wafte of vital power.
The minutes, therefore, muft be watched ;

and according to what they bring forth
muft be determined the adequatenefs of re-

medies.

AMPUTATION is to be performed only
under circumf{tances, unequivocally expref-
fing it to be neceffary for the prefervation
of life.

Events, in gun-fhot wounds and com-
pound fractures, feem to juftify the affer-
tion, that {uccefs oftener attends amputa-
tion after fuppuration, than when performed
before that period.

There are, however, occurrences in
thefe and other defcriptions of cafes that
at once determine the judgement as to
the propriety of wmmedigte amputation ;

and,
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and, indEpenﬂently of the hurt, abftra&t-
edly confidered, there are many things
that will have great weight in deci-
ding upon the operation as the beft ex-
pedient, even when, prima facie, the na-
ture of the injury may be fuch as, un-
der more favourable circumf{tances, might
juftify a lefs fevere decifion. The fitu-
ations of wounded people, in a crowded
hofpital, in an airy plain, in the field
of battle, in a chamber of convenience
and fecurity, in the anxious moment of
engagement, when in quiet pofleflion of
the field or the fea, during the hurry
of a purfuit, the alarm of a retreat, &c.
are very different, and will prefent rea-
fons for acting differently in {imilar inju-
ries.

General chirurgical principles, confirm-
ed by experience, muit, however, be ad-
verted to, and fhould be the guide upon
every occafion.

The more topical or himited the hurt,
the more proper, generally, will be zm-

mediate
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mediate amputation ; and, vice versd. A
wound, by a mufket-ball, in the ancle-
joint, and one in the thigh, with frac-
ture, from a cannon-bail, are cafes that il-
luftrate this pofition. — It is the more ne-
ceflary that an inexperienced perfon fhould
well confider this rule, as the figns of the
greater extent and degree of violence might
otherwife be very likely to miflead his
judgement.

The operation fhould be done com-
pletely beyond the feat of contufion, as
well as of fracture, &c. This plain rule,
alfo, 1s of great importance: the utmoft
care, therefore, is neceflary in determi-
ning upon the nature and boundary of
the injury.

Gun-fhot wounds in the joints generally
require amputation.

In every cafe of wound of a large ar-
tery, it 1s {afer to make a ligature upon
each divided extremity, than to truft to
one only: branches may fupply the low-

cr
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sr portion, and continue or renew hz-
morrhage.

The period of feparation of econtufed
and dead parts muft be religioufly watch-
ed. The alarm of bleeding may happen
when not expeted from any fig# of con-
tufion ; and life will confequently depend
upon immediate affiftance. The retracting
of a veflel, or fainting, may fufpend hz-
morrhage, that may afterwards occur, and
prove fatal.

Whenever LIGATURE can be made in
the cafe of an opened artery, it ought to
be done. Nothing that bears the ttle of
STYPTIC 1s to be depended upon.

Men fhould be wary how they give
their {fanction to dependence upon sSTYP-
Tics in preference to certain means of
ftopping hzmorrhage. A little matter
will fometimes {uffice to reftrain a bleed-
ing. In an amputation of the leg, below
the knee, of a boy eleven years of age, at

the London-Hofpital, all the arteries re-
tracted
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traCted fo much that not a ligature was
made, and he was foon well. If any
thing called ftyptic had been employed
in this cafe, it would have acquired un-
merited reputation, and the lofs of many
valuable lives might have been the confe-
quence.

Refiftance to a flow of blood may be
made by divers means, that may prove
effeCtual in bleedings from fmall arte-
ries ; but are always to be regarded as
fallacious in divifions of large veflels.

Mealy, and tender fibrous, fubftances.
united with the blood, may form a re-
fifting pafte. Acids, fpirit of wine, &c.
may coagulate the blood, and fo occa-
fion refiftance.  Stimulating things may
excite the extremities of divided veflels to
contra¢t, and retra®, and thence refif-
tance may be caufed. Coagulation of
the blood in the coats of a divided ar-
tery, as well as in the tube itfelf, and, con-
fequently, death of the veffel, may happen
from heat, and various things called cauftics.

Solutions
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Solutions of refins may be decompound-
ed by the blood in the part, and the re-
finous coagulum may obftruct the di-
vided veflels, as with the compound tinc-
ture of gum-benjamin, tinture of myrrh,
&c.; and fome of thefe properties may
be united in the fame artcle: but ex-
perience ‘has demonftrated the fallibility
of all fuch means. ;

" Unhappily, however, there are occa-
{fions where ligature cannot be made;
and 1t fometimes happens, that the tnal
of a ftyptic may be adiniffible, even in
cafes where ligature can be performed.
Oil of turpentine, applied by buttons of
lint, will generally prove the moft effec-
tual article of the clafs of ftyptics: be-
ing made hot, its ftyptical property be-
comes confiderably augmented.

But, moft of all, next to ligature, com-
PRESSION 1s to be depended upon. This
may be made by means of compreffes of
linen, lint, &c. either againft the ends of
the veflels, upon their {ides, or in both

"WI].}'S.
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ways. Sporge is admirably adapted for
preflure ; but, when it is employed, the
rationale of its ufe fhould be remembered,
The end purpofed will depend upon jts
elafticity. It is, therefore, to be {o pref-
{ed into, or upon, the part, as, when ex-
panded, to maintain a proper degree of pref-
fure againit the .open veffels.

Ligature may be made with the great-
eft probability of fuccefs upon any artery
of the upper extremity; and upon any
artery, below the ham, of the lower eX-
tremity ; and there is fome probability
that ligature may be fuccefsful below
the large artery, called arteria profunda,
that goes off from the artery in the
groin: but no perfon is to be {uffered
to die by hzmorrhage that can be re.
{trained, from any veflel. What may po/-
Jibly happen cannot be foretold. The
very order of things, in the diftribution
of the veflels in the part wounded, may
be reverfed; and it fhould be remem-
bered, that the nourithment of the parts

bEIL- L%
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below may be effeCtuated through the
gradual dilatation of myriads of commu-
nicating {mall veflels, in the ratio of their
diameters, where no large artery, that can
ifelt carry on the circulation, exifts.

The difficulty of efetually fecuring bleed-
ing veflels increafes much by the lofs of time ;
efpecially, if irritating {typtics have been
employed. The adhefions, thickening of
cellular fubftance, &ec. that follow, render
it ofientimes no eafy matter to afcertain,
and properly bring to view, the injured
veflel: nor is fuch a ftate {o favourable
for the event of a ligature as the condition
before inflammation. Experience has pro-
ved it a fafer general practice, in the cafe
of pundture or divifion of a large blood-
veflel, at once {o far to extend the wound -
as to allow of tying the artery with eafe
and proper effelt.

The elaftic forceps are convenient for
holding veflels while ligatures are made
upon them; but, in precarious fituations,
it is fafer to ufe the needle and liga-

ture ;
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ture; taking great care, however, to leave
out diftinguifthable nerves. The many-
tailed flannel bandage is the beft for the
thigh after amputacion. By cutting off
one of the portions of a ligature, the bulk
of extraneous matter in a wound is fa-
vourably leflencd.

There is fometimes a flate of dreadful
apprehenfion, concerning operations, even,
in perfons of undoubred courage, An oc-
currence, fome years fince, ar the Lon-
don-Hofpital, will exprefs this in a ftri-
king manner, and may convey fome in-
ftruGtion. A toreigner was to have his
leg amputated, on account of a dif-
eafe in it through which he was fink.
ing. He was {o reduced, that it was
determined to perform the operation on
his bed. At the moment of proceeding
to the incifion, he fu{ldeni}' raifed him-
felf, fainted, and fell backwards. FHe
thus continued fome minutes, with a
pulfe barely perceptible. He then re-
covered a licde, again flarted up, afked,

X s "
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“ Is my leg off 2 and, upon being told
it was not, fainted again. It was judged,
that he would inevitably die without am-
putation ; that he would probably die
from repeated fainting; that the opera-
tion, performed with due care as to lofs
of blood, would tend to roufe, inftead of
weakening, the action of the heart and vef-
{fels; and that, therefore, i1t ought to be
performed. It was done, with as much
expedition as poffible. The opera-
tion was entirely finilhed, when he a-
gain rtaifed himfelf, and put the quef-
tion as before. Being affured that his
leg was removed, he inftantly became
cheerful, and fainted no more. He left
the hofpital perfeCtly well; and always
declared, that he had not the leaft pain-
ful fenfation from, or confcioufnefs of, the

operation.

MoRrTiFicATION I1s the death of a por-
tion of the body ; and is the confequence of
any caufe that puts a ftop to the circu-
lation of the blood in it. Thus the ar-

teries
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teries of a part, in an over-diftended ftate
from inflammation, become incapable of
acting upon, and affifting in, the pro-
pulfion of their contents; whence the
fides of the veins, and abforbents, are at
length fo compreffed as to occafion fuch
a degree of obftruction and refiftance in
them as the power of the heart is in-
{ufficient to furmount: the fluids in the
tubes, confequently, become ftagnant. In
what manner the bruifing of veffels, coa-
gulation of the juices by heat and other
caufes, ligature, &c. occafion mortifica-
tion, may thence be eafily conceived.

It will, moreover, be plain, that a di-
minution of power in the heart, and in
the veflels of any part, may occafion mor-
tification ; efpecially if, at the fame time,
a more than ordinary degree of refiftance
1s to be overcome.

T'hat mortification fhould often follow
gun-fhot wounds, will not, therefore, ap-

pear extraordinary.
y D It
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Ic 1s trufted, no furgeon need be told,
that amputation will not check mortiti-
cation : or that the operation is not ad-
miffible till Nature has faid, 7hus far,
and no farther; till, in fhort, the lne
of {eparation of dead parts 1s manifeft. —
There are alfo rules to be obferved equal-
ly interefting as this maxim.

SCARIFICATION cannot be of ufe, ex-
cept in the dead parts, for the extrication
of putrid air.

The application of oil of turpentine, or
any other powerful ftimulant, while in-

flammation is prefent, muft prove inju-
I10Us.

Although high action of the heart and
veflels may, for a while, be concomi-
tant with mortification; and although,
during fuch a ftate, the obje&t of fur-
gery is to cool and calm the heated fy{-
tem ; yet, fooner or later, the powers
will become deprefled, and require all the
aid of diet and medicine to fuftain them
in their funéions. In this ftate, wine,

- opium,
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opium, and bark, are remedjes princi-
pally to be depended upon. The two
latter have been experienced of fuch great
efficacy that fome perfons have afcribed to
them /pecific virtue ; thus ignorantly ad-
mitting mortification to be a {pecific dif-
eafe. They are beneficial in this cafe,
upon the fame principles as in debility
from any caufe whatever.

When topical excitement is called for,
oill of turpentine, mixed with olive-oil,
may be proper; but the natural terebin-
thinate balfams, as balfam of Copaivi, &ec.
are generally to be preferred.* Aromatic fo.
mensation, with camphorated {pirit {prin-
kled over the flannels; and poultice of
beer, oatmeal, and pepper in fine pow-
der; and antifeptics to the dead parts, as
vinegar, diluted mineral acids, {pirit of
wine, tin&ure of myrrh, fermentative arti-
cles affording fixed air, &c. will be ufeful.

* Camphor, united with gum-arabic and water, in the

form of mucilage, becomes an application very

antifep-
tic and kindly @timulative.

E 3 STIMULANTS,
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STIMULANTS, both external and in-
ternal, thould, however, at all times, be
nicely graduated according to the effeéts
which they produce. Debility in the mo-
ving fibres is the confequence of action too
long continued, too often repeated, and too
{trongly performed; as well as of oppofite
ftates, arifing from torpor, or from defect
of exciting power.

In mortification of a limb, when de-
tachment becomes neceflary, care muft be
taken that amputation be not deferred tll
the ftrength is too much exhaufted.

The effeéts of wounds and contufions
from fire-arms are often felt at great dif-
tances of time from the infli¢tion of the
injury. The bones are frequently the feat
of remote evils from thofe caufes. The
phanomena of difeafed bone arife from the
agency of their arteries and abforbents ;
or from the death of thefe veflels, their
contents, &c. as In wnecrofis or miortifi-
catzon. — The analogy of the changes
in bone with thofe in the f{oft parts

18
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is exat in every particular. A dead
portion of bone is feparated or exfoliated
by becoming firft infulated from the lLiving
parts, through ulceration, by abforbents ;
and then pufhed away by an organized
{ubftance, the produftion of arteries. ——
Sometimes, all the particles of a dead por-
tion are removed by abforbents; and
the event of exfoliation 1s thence obviated.
Nature often extends the growth of an or-
ganized {ubftance very far, in order to ap-
ply her ufeful inftruments, the abforbents,
to perform important offices ; and, not un-
often, her beneficent intentions are fruflra-

ted, in the deftruction of this {ubftance,
by ignorance, under the title of fungus.
The period of the infulated or exfoliated
{tate of a dead portion of bone fhould be
timely afcertained : then it is that furgery
may be eminently ufeful ; for, fuch por-
tion will be felt as an extraneous body,
and upon its fpeedy removal the fate of a

limb, or even life itfelf, may depend.
E 4 When
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When a ball, or any other thing, be-
comes lodged, it often happens, that the
veffels of the f{urrounding parts, when
the furprife from its introdu&ion is o-
ver, fet about accommodating themfelves
to the prefence of the body. The confe-
quence of their friendly exertion is, a cal-
lofity of the immediately-furrounding fur-
face, graduating to the naturally flexible
parts. Thus the ball obtains a bed, that
fhields the more diftant and tender parts
from the effets of its preflure.  Bodies
are more likely to remain quiet in cellular
and fatty parts than when near mufcle. —
A hollow, with fuch a callous ftate of the
fides, arfing from the preffure of retained
matter, 1s termed fiffula.

Removal of the thing that prefles, and
prevention of future preflure, are all that
are required towards relief.

Inflarnmation in the callous parts, from
adventitious caufes, during the refidence
of a ball, &c. may produce a train
of {crious evils, that can be prevent-

ed
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ed or remedied only by the extraion or
difcharge of the body.

Injuries of large nerves, particularly in
the extremities, and more efpecially in the
fingers and toes, are moft likely to occa-
fion locked jaw: injuries of mufcle may
be ranked in the next degree among the
caufes of this dreadful fymptom.

That ftate of debility, joined with ir-
ritability, produced by warmth of cli-
mate, particularly difpofes to fpafm and
convulfion ; which fhould be guarded a-
gainft accordingly.

To obviate thefe evils, the fyftem is to
be fortified by a generous regimen, bark,
&c. while every thing befides is done that
is calculated to allay irritation.

All the parts about the head are high-
ly organized, and thence liable to {trong
inflammation when injured. Evacuations
are, therefore, to be early and copious.

Hurts received in the head, as well as
the trunk, are dangerous, alfo, from the
proximity of parts important to life.

Burws
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Burns from gun-powder are to be re-
garded in the fame light as burns from
any other caufe. The degree of injury
from HEAT, by whatever medium ap-
plied, is the principal point to be confi-
dered. —— In every cafe, there is irrita-
tion: this may be with or without ve-
fication ; and with or without ceagulation
of the juices, or death of fome portion.
The heat may alfo be fo intenfe, as at
once to decompofe and crifp up the parts

to which it is applied.
In flight burns, cold {pring water and

‘vinegar, or cold water alone, applied by
means of Iimen kept conftantly moift,
generally prove good remedies. In burns
of greater degree, it may alfo be ufeful du-
ring the firft two or three days ; when it
thould be fucceeded by fomentation and
poultice.

This cafe, alfo, is diftinguifhable into two
ftages. All that is appropriate for leflen-
ing irritation is to be done i the firft
period; and the commencement of fup-

puration,
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_puration, and floughing, may be confidered

as the index of the fecond ftage, when
wine, bark, &c. will probably be necef-
fary.

IRRITATION in the higheft degree, as
relative to the irritable ftate of the body,
occafions fpeedy death. The nature of the
irritant makes little difference. A {cald,
in a flight degree, through its extenfive-
nefs over the fenfible fkin, may quick-
ly caufe death. ‘The abolition of the
vital fun&ions, from this caufe, from
arfenic, corrofive fublimate, &c. when
happening foon from mere irritation, is
to be accounted for upon the fame princi-
ple.

Wounds, of every defcription, and in-
juries from heat, lead to various Rates that
require the niceft chirurgical regard. The
condition of PURULENT soREs, for in-
ftance, is what calls for conftant attention,
Some obfervations upon that fubjet may
~not, therefore, be unacceptable.

The
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The operations of nature are hidden
from human fight, although her agents
be fometimes known by their effects. In
the forming and moulding of parts in ani-
mals, the arteries and abforbents are un-
derftood to be the immediate inftruments ;
but this 1s learned from the works of thefe
ve{lels, and not from obfervations upon
their a&ions. The organizing procefs of
uniting parts, and fupplying deficiency, is
veiled by a covering of matter. This may
be confidered as a matrix into which ar-
teries, veins, and abforbents, are extend-
ed : its condition is, therefore, a point of
important confideration; for, i1t exprefles
the difpofition of the veflels that are to or-
ganize. Thefe vellels may be influenced
by internal means, circuitoufly applied;
and, alfo, more direftly, by external ap-
plications. To determine with judgement
upon the latter, it is neceffary to have cor-
rect general ideas of the various ways in
which things, when applied, act upon the

veflels
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vellels that firft fecrete pus, and afterwards
ramifr into this fluid.

Things applied to purulent furfaces are
of a nature mifcible with pus, becoming
conitituents of it, as watery, {pirituous,
and faline, preparations; or immifcible
with it, not altering its properties, only
retaining it, and dufending the tender fur-
face, as olly and waxen {ubftances.
They may confift of parts, fome of them
mifcible, others immifcible, with pus; the
latter, by warmth and confinement, fepa-
rating from the former, as In ointments
containing metallic and other falts. Sub-
tle, oily, and aérial, particles may be dif-
entancled from fubftances in which they
were involved when applied, and may ei-
ther unite with, or penetrate thrnugh, the
medium of pus, and fo, or in both ways,
act upon the veflels of the furface; as
when the effential ol of turpentine s
evolved from refinous articles, or fixed ajr
is extricated from fermenting fubftances.
Alfo, fome articles aét upon fores in a

manncy
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tanner purely mechanical, as lJint, linen,
fitk, fponge, &c.

From what has been remarked, it will
appear, that the pus prepared by the vei-
fels of the part itfelf is at all times the
immediate and proper covering and defence
of the fore furface; and, confequently, as
the;f: is this medium, that chirurgical dre{-
fings do not come into contaét with the
granulated furface, otherwife than in the
manner explained, either by uniting with,
or penetrating through, the matter; except
at the moment of applying them, after it
has been wiped or wafhed away.

It will be alfo plain, that to bring
about, and to maintain, a proper fecretion
of pus, are the fimple objects of furgery in
the treatment of purulent fores; becaufe,
healing proceeds properly, while the fecre-
ted matter 1s prepared in due quality and
quantity.

Gentle fimulants are often of great uti-
lity in keeping wup the healing procefs.
The lunar ftone, (argentum nitratum,)

applied,
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applied, in the lighteft manner, to the fur-
tace of the fore, avoiding the edges, is
particularly beneficial. Other ftimulants
will, however, fometimes prove more ufe-

tul in changing the difpofition of the vef-
fels.

The effe® of acids, in corre¢ting the
air when abounding with putrid efuvia,
particularly in their concentrated ftate, and
elevated in vapour, is well known ; but
the favourable influence of vinegar in
SORES 1s not generally underftood. The
practice, as it has been many years fol-
lowed at the London-Hofpital, confifts in
the application of linen, frequently wet-
ted with a mixture of one part of .common
vinegar and two parts of frefh {pring
water. The frethnefs of the water adds
much to the efficacy of the remedy :
no more, therefore, fhould be mixed
than is required for immediate ufe, as
the water thould be inftantly drawn from
the well. Diftilled vinegar, and river or
rain water, mav, however, prove ufeful

fubftitutes
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fubltitutes. In the fummer-feafon, in hot
climates, when putrefcency is to be coun-
teracted locally, or in the furrounding air;
or when a cuticle only is required upon an
organized f{urface, this topical mode -of
treatment will deferve attention. No per-
fon of underftanding, however, would ap-
ply even vinegar and water to.a {ore
without due advice, provided it could be
obtained : for as all effelts are relative to
circumf{tances, much judgement is often
required in determining upon the fafety of
the moft fimple means.

Vegetable applications are frequently
preferable to thofe of an unétuous nature.
Some plants afford dreflings in their foliage
entire, as the cabbage, mallow, plantain,
&c.; the leaves of others are applicable
when bruifed, as thofe of hemlock ; and
many roots, frefh or boiled, pounded, &c.
have proved efficacious in mending the
condition of a purulent furface, as carrot,
potatce, onion, &c.

CoNTUSsION,
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CoNTuston, from whatever caufe, dif-
fers only in degree. It frequently happens
trom {pent balls, fragments of fhells, and
{plinters. The veflels of the contufed part
may be merely irritated ; may have blood
forced, through their open extremities
or ruptured fides, into the cellular fub-
ftance; or may be diforganized, and de-
ftroyed as living tubes. In each cafe,
there muft be irritation; to allay which,
bleeding, purging, and opium, are ne-
ceflary: and, in the view of promoting
the abforption of extravafated blood, thefe
evacuations are principally to be depended
upon. The beft immediate applications
are thofe endued with aftringency: vine-
gar, water, and {pirit, are proper. After-
wards, fomentation, poultice, embroca-
tions, &c. may be neceflary. Colle&tions
of extravafated blood fhould not be opened
without abfolute neceflity. The utmoft
exerttion fhould be made to obtain the
removal of the fluid by abforption. A
wound, inade to difcharge blood from a

I bruifed
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bruifed part, generally becomes ill-condi-
tioned, and fometimes proves fatal. When
the violence of contufion is {fuch as to de-
ftroy parts, the period of their feparation
1s to be looked to with a watchful eye; for,
evacuations beyond that time, and in the
interval of it, farther than fymptoms abfo-
lutely demand, would be dangerous.. The
ftate of parts fatally contufed, yet remain-
ing entire, has fometimes deceived unwary
obfervers.

It may be ufeful to add a word of
caution refpeing the ufe of vulnerary bal-
SJam, tinfure of myrrh, &c. in fimple
wounds. Not a drop is to be {uffered
to pafs into the wound; for, 1t would
irritate, form a medium of varnith over
the furfaces of the divided parts, and
fruftrate the intention of its application.
The fides and lips of the wound are to be
accurately. clofed, and retained in that
ftate; when fome lint, over the lme of
contaét, 1s to be moiftened with the refinous

folution, and fuffered to dry and harden. In
thih
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this manner, the parts will be defended
from the air, and kept in a ftate favoura-
ble for healing.

I cannot clofe this tra@ without obfer-
ving, with much fatisfaction, that the at-
tention of late paid to the {furgeons in the
army and navy is founded in juftice to
thofe perfons, and will conduce greatly to
the public benefit; for, however fome men
may be irrefiftibly impelled to ftudies by
their attachment to the objelts of them, it
generally happens that knowledge is pur-
fued according to the eftimatjon in which
it is held by thofe who have the power of *
afhigning rank and reward to jts poffeffors.
Examinations are proper tefts of that de-
gree of talent below which none {hould
be admitted to fituations upon which the
health, happinefs, and lives, of men de-
pend: but examinations can neither cre-
ate abilities nor direct their application
where moft required. Proper encourage-
ment will do both : it will ftimulate pupils
to apply to the ftudy of furgery with in-

duftyy,
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duftry, fpirit, and effe¢t; and, when maf-
ters in the {cience, it will induce them to
employ their {kill in the comfort and pre-
{ervation of thofe members of the commu-
ﬂity who are entitled to our firft and great-
eft care.

ITHE END.
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