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“¢ IN WHAT MANNER ARE CAVITIES, WHETHER
FORMED BY SUPPURATION, WOUNDS, OR OTHER=
WISE, FILLED UP?—WHAT ARE THE APPEAR-
ANCES OF THEIR FILLING UP PROPERLY !'—IN
WHAT MANNER 15 THE NEW SKIN FORMED Pe
WHAT ARE THE SYMPTOMS OF ITS FORMING
PROPERLY !—IN WHAT CASES, AND IN WHAT
MANNER ARE THE PARTS, WHICH WERE DE=-
STROYED, RESTORED !’

i

WHEN any accident or difeafe injures the human
frame, it was early obferved, that the body poffefled
within itfelf a power of alleviating or remedying the
evil. This falutary difpofition was named by the
fchools, the Vis Medicatrix Nature. In confequence
of this power it happens, that whenever the ftrucure
or funétions of any part of the body are difturbed, fuch
operations are immediately excited as have a tendency
to reftore the machine to its former ftate, This looks
B
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as if fome {pirit of Health, fome invifible Hygeia were:
diffufed through the body to remedy its diforders. But
though the exiftence of fuch an invifible agent was.
fupported by the famous Van Helmont and others, it
has long been rejected as a mere chimera ; and indeed
it is an idea more refembling the fiction of a poet, than

the theory of a philofopher.

But although this perfonification cannot be admitted,
yet the principle of the Vis Medicatrix Natura is un-
deniable. And on no occafion are its operations ob-
ferved more firikingly than in the filling up of cavities,
in the formation of new fkin, and in the reftoration of
parts which are deftroyed. In thefe cafes the power
of the Vis Medicatrix Naturze is obvious; whereas in
moft others it is obfcure or doubtful.

In the confideration of this fubjed, I fhall follow
exactly the order in which the queftions are placed ;
for they are judiciouly arranged, according to the na-
tural fucceilion of events which occur. But though
there are five queftions propofed, as thefe form three
principal divifions, by uniting the four firft into two,
I fhall make only three {cctions of the whole.
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SECTION L

“ IN WHAT MANNER ARE CAVITIES, WHETHER
FORMED BY SUPPURATION, WOUNDS, OR OTHER~
WISE, FILLED UP?—AND WHAT ARE THE AP-
PEARANCES OF THEIR FILLING UP PROPERLY!”

NONE of the cavities, which are here fpoken of, na-
turally exift in the human body. They are all produ-
ced by a folution of continuity of the folids, and are
formed either in confequence of fome external injury,
+ or internal difeafe. This divifion of parts, which na-
turally cohere, muft prevent or difturb their funétions.
In order to alleviate or remove this inconveniency, the
Vis Medicatrix Natura, or the natural power of the
body, endeavours to fill up or obliterate {fuch cavities.
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To accomplith this purpofe, inflammation is excited
all over the internal furface of the cavity.

The intention of the inflammation feems to be, to
enable the blood-vefiels to form a fubftance capable of
uniting the oppofite fides of the cavity, or filling it up.
This fubftance muft be either living animal-matter, or
fomething capable of becoming fo: the blood-vefiels,
in their natural ftate, are not capable of forming the
new medium, it is an office not ufually required ; but
when it becomes neceflary, inflammation takes place,
and the blood-veflels fuffer a change which empowers
them to perform this new function.

What particular alteration takes place in the veffels,
enabling them to form the new fubftance, is a circum-
ftance as yet unexplained. The principal change,
which we are able to obferve, is their being augmented
in fize, fo that a vaft number of the capillaries, which
in a natural ftate are invifible on account of their ad-
mitting only the tranfparent parts of the blood, become
during an inflamed ftate very apparent, by their diame-
ters being fo much enlarged as eafily to receive the red
globules.



FILLING UP OF CAVITIES. 0

Inflamed veflels feem likewife to acquire a great deal
of additional ftrength, or at leaft they act with greater
energy than formerly; for the blood is obferved to cir-
culate with far greater rapidity through an inflamed,
than through an uninflumed part. But neither of thefe
circumitances throw much light upon the {fubject, there
muft certainly be fome other change, belides an increafe
of bulk and aion. It feems moft probable that it is
the mouths of the arteries which depolfit the new fub-
ftance, although they are {o extremely minute, that we
can difcover nothing of their ftructure even by the fineft
microfcopes.

During an inflammation there is likewife an effufion
of a watery fluid into the cellular membrane, or neigh-
bouring parts; but this does not feem at all to affift in
the extinction of the cavity ; it is, probably, nothing
more than an increafed quantity of the interfticial flaid
which is common upon internal furfaces. The lym-
phatics ufually abforb this fluid as faft as the arteries
depofit it; but when inflammation takes place, the
blood-veficls being increafed in fize, and the circulation
going on in a more rapid manner, the interfticial fluid
is effufed fafter than the abforbents can take it up, of
courfe there muft be an accumulation,
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Befides the local appearances which occur in inflam-
mation, the general conftitution is affected with febrile

{ymptoms, which are termed, ¢ The {ymptomatic fe-
ver.”

The inflammation is ufually confidered as the caufe
of this fever, and fympathy, or fome nervous influence,
is by fome{fuppofed to be the intermediate agent which
produces it. This hypothefis although extremely in-
genious, yet, when thoroughly examined, will not, 1
fufpet, be found juft. In my apprehenfion it feems
more probable, that the inflammation inftead of being
the caufe, is the effet of the fever ; or, in other words,
that the fever confifts of certain actions which take

place in the conftitution in order to produce the inflam-
mation.

I khow that this opinion, as well as fome others
which fhall be given afterwards, is different from what
has been publithed, and what I have heard taught, by
{fome of thofe gentlemen who are to determine concern-
ing the merits of this paper. Yet, as I know they are
too generous to condemn an opinion merely becaufe it
is different from theirs, I fhall, without hefitation, fet
down exactly my real fentiments.



FILLING UP OF CAVITIES. 1I

Many reafons could be given, if it were not improper
here to enlarge upon this fubject, to evince the impro-
priety of confidering moft of the fymptoms of fever, as
{ympathetic with, or caufed by the inflammation. I
fhall only mention in particular, that the fever is always
antecedent to the inflammation ; and it is impofiible to
{uppofe that an effect thould precede its caufe. Befides,
it appears very improbable, that fympathy fhould in
every inftance of confiderable inflammation produce a

fet of {fymptoms which are frequently dangerous, and
fometimes fatal.

But the fuppofition that the fever is the caufe, not
the effect of the inflammation, is not embarrafled with
the fame difficulties. For when a folution of continu-
ity of any of the parts of the body has occurred, it be-
comes requifite to unite this breach in the folids ;. the
divided parts muft therefore inflame ; and in order to-
produce this inflammation, certain actions take place in
the conftitution. A {pafm feizes the capillaries on the
furface of the body, the contraction of the heart and
veffels are increafed and quickened, an unufual heat,
and the other fymptoms of fever follow. By thefe ex-
traordinary conftitutional actions, and by fome local
ones, inflammation is generated,
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The fymptomatic fever is, therefore, the conftituti-
onal agent or caufe which prmiuces inflammation.

It is no objection to this opinion, that a fever fre-
quently occurs without inflammation. For a fever
alone cannot occafion inflammation, without the local
adtion likewife.

The febrile {ymptoms are not only requifite to form,
but to keep up a violent inflammation ; and as foon as
the fever abates, the inflammation decreafes. Howe-
ver, the inflammation does not always difappear entirely
with the fever, for the local a¢tion can go on of itfelf,
although with lefs violence, after the fever has ceafed.

The {fymptomatic fever is, in general, proportioned
to the extent and violence of the inflammation ; fo that
where the inflammation is very inconfiderable, or very
languid, there is either no fever at all, or fo little that
it cannot be perceived.

But an higher fever, or a more powerful ation in
the conftitution, feems requifite to produce inflamma-
tion in tendinous and ligamentous parts, than in the
more vafcular parts.
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Although I cannot admit that the fever originally is
occafioned by the inflammation, yet I make no doubt
but that after a part has inflamed, the pain and other
circumftances increafe the fever, For pain alone is
capable of producing many of the fymptoms of fever.
And perhaps no better explanation -can be given of this
circumftance, and of fome others, than by faying they
are produced by fympathy.

There are two remarkable ftages or kinds of inflam-
mation by which cavities are filled up; although the
circamflances hitherto mentioned are common te both.
The one kind has been very properly named, ‘¢ The
adhefive inflaimmation,” as an adhefive f{ubftance is
formed during it; and the other, which is attended
with the formation of pus, is named, ¢ The {uppura-
tive inflammation.”

As we know nothing of the mechanical ftruGure of
the mouths of the arteries, either in an inflamed or in
an uninflamed ftate, it is vain to expect that any expla-
nation can be given of the exa¢t particulars which oc-
cafion the different effects in thefe two kinds of inflam-
mation, Both of them, however, have the effe&t of

c
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obliterating cavities ; but as$ they accomplifh this by
very different means, it is neceflary to treat them fepa-
rately.

¢“ OF THE FILLING UP OF CAVITIES BY THE
ADHESIVE INFLAMMATION.”

WHEN a cavity is affeted with this inflammation,
the blood-veflels enlarge, and the circulation is con-
du¢ted with increafed velocity. There forms, foon
after, upon all the inflamed furfaces, a buff coloured
fubftance, like a new membrane.

This fubftance, when firft thrown out, is foft in ite
texture ; but, as it is frequently found adhering to the
internal furfaces of inflamed veins, it is either at no
period liquid, or elfe it is of a very tenacious nature,
otherwife it would be wathed away by the current of

blood.

The quantity of this matter is not very great, it fel-
dom exceeds in thicknefs, the eighth or fourth part of
an inch. In colour and appearance it ftrongly refem-
bles the coagulable lymph of the bleod when freed
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from the red globules ; and, without doubt, it confifts
principally, if not altogether, of this lymph. = *

When the internal parts of a cavity are lined with
this tenacious fubftance, if the oppofite furfaces are in
contact, they adhere together and obliterate the cavity.
This adhefive matter, which is ufually named, the in-
flammatory exfudation, is at firft unorganized, and forms
a very flight union., But it does not continue long in
that fituation, for blood-veffels foon {prout into it from
all the inflamed furfaces, and branch through its whole
{ubftance. It is in this manner that cavities are obli-
terated by the adhefive inflammation; which, rather
than a filling up of cavities, might more properly be
denominated, a growing together of their internal {ur-
faces.

As the ex{udation is not very great, it is obvious that
a cavity cannot be obliterated by it, except the oppofite
fides are nearly in contact. But when blocd intervenes
it forms no impediment, but rather affifts in the extin-
tion of the cavity.

This is a very curious circumftance. When blood
as extravafated in a part of the body free from inflam-
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mation, it is ufually abforbed ; and fo completely fo, as
to ledve no trace behind. But when blood 15 extrava-
fated into a cavity where the adhefive inflammation has
either already taken place, or where it takes place foon
after, it is by no means wholly removed. For, after
coagulating, 1t 1s furrounded on all fides by the inflam-
matory exfudation ; blood-vefiels begin, in a little time,
to fhoot into the exfudation, and they likewife pafs into
the coagulated blood, and branch through every part of
it. 'Thefe veffels become®more and more numerous ;
the red globules, and {uperfiuous parts of the blood, are
by degrees abforbed, and at length the coagulated mafs
1s changed into an organized piece of living fleth.

This extraordinary fact was completely proved and

demonftrated by injection, many years ago, by Mr. John
{unter.

1t 1s not neceffary for me to enter here into the con-
troverfy, Whether the blood does, or does not, pofiefs
the living principle? This is a fubjeét which has of
late been very much canvaffed, and the circumftance
juft mentioned, of the converfion of the blood into
living fleth, is given as a ftrong’ proof of its poffefiing
this property, If the blood does not pofiefs the vital
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powers when circulating in the body, and when firft
extravalated, it 1s at lealt an excellent medium for the
blood-vefiels to branch into, and it then acquires thefe
powers. It is unimportant to my prefent purpofe, at
what period this takes place. Whether the food re-
ceives the principle of life during chylification or fan-
guification ; or whether 1t is beftowed upon the blood
after coagulation ? "Fhere may be the fame difpute,
likewife, Whether the adhefive exfudation poffefles the
vital powers before or after its organization? But in
whatever manner thefe points are determined, certain it
is, that this property is acquired fomewhere ; for the
coagulated blood and inflammatory exfudation become
as much an organized living part, as any other in the

body.

Cavities then are obliterated or filled up during the
adhefive inflammation, either by the interpofition of
the inflammatory exfudation alone, or by that exfuda-
tion and coagulated blood.

If this explanation is juft, no {uch thing can ever
occur as the union of divided parts by inofculation ; a
mode of healing which was once taught. That is to
fay, it never happens that the cut veffels of two
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wounded furfaces, when brought into contad, unite
and inofculate in fuch a manner, that the blood circu-
lates acrofs the wound by the famne vefiels as formerly.
This can never take place, for the blood-veficls of a
wounded part contract, and are plugged up by coagula
of blood. And as blood, when coagulated, never to
our knowledge becomes again fluid, the cut veflels will
remain obftructed and obliterated for ever. In order
therefore to unite the folution of continuity, and carry
on the circulation acrofs the wound, inflaimmation
comes upon both furfaces, and the inflammatory exfu-
dation is formed.

In all wounds healed by the adhefive inflammation,
or by the firft intention as it is ufually named, there
are, therefore, interpofed between the wounded furfaces,
two layers of the inflammatory exfudation ; and moft
commonly two layers likewife of extravafated blood.
Thefe layers are, indeed, fometimes extremecly thin ;
and they acquire in a fhort time blood-vefitls, lympha-
tics, and nerves, and become an excellent bond of
union between the divided parts.

As coagulated blood and the inflammatory exfudation
conititute the medium through which the union by the
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firft intention is accomplithed, it muft foliow, that if
either of thefe fubftances lofe the quality of being a
proper medium, no union can take place.

Whether the blood is ever rendered by difeafe unfit
for uniting divided parts, is a doubtful point : but even
in a healthful ftate, it certainly lofes this property when
freely expofed to air.

When blood is extravafated into any of the internal
parts of the body, except the lungs and prima via, if
the integuments remain entire, there being no accefs to
the air, the blood can receive no injury from it. But
in all wounds and compound fra&ures, the extravafated
blood is nccéffarily expofed, and liable to any impreffion
that air is capable of making. If the expofure is only
for a thort time, no bad effe&s feem to follow ; but if
the expofure is lafting, the blood putrefies, and confe-
quently the union of the wound by this medium fails.

Thofe phyfiologifts, who maintain that the blood is
poflefled of the vital principle, explain this fact by
faying, that the expofure to air firft deprives the blood
of the powers of life, and it then putrefies like other
dead matter. In the fame manner, as the expofure of
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a tendon, or any other fimilar part where the vital prin-
ciple is weak, is apt to occafion floughing.

Thofe perfons, on the other hand, who do not be-
lieve in the living principle of the blood, will fay, that
it putrefies in thefe cafes, {imply becaufe i¢ is expofed
to a very confiderable degree of heat, and to the free
accefs of air; circumftances favourable for that procefs.

In {uch f{peculative queftions, which admit not of
pofitive but only of probable proofs, men of abilities
can bring ingenious arguments on both fides. But in
whatever manner the air alts, it is evident that it has a
ftrong tendency to deprive the blood of the power of
being a proper medium for the union of parts by the
firft intention, In wounds and compound fraétures it
is therefore requilite, in order to accomplifh this union,
to exclude air by approaching the lips of the wound
together and covering them. Sticking plafter, lint,
and a bandage, which are the means commonly em-
ployed, accomplith this purpofe very completely. For
the lips of the wound are brought contiguous, and the
bandage or lint, by abforbing fome of the blood, and
growing hard and dry, forms a cake impenetrable to
the air.
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But although no large wound ever heals by the firft
intention, if left to itfelf, yet very flight cuts and
fcratches ufually do; for fome of the blood which lies
upon the hurt, dries, hardens, and prevents the accefs
of air to the reft.

The inflammatory ex{udation is the {fecond fubftance
by which an union by the firft intention is accomplifhed.
The formation of which is abfolutely requifite for the
extinction of cavities ; whereas the blood is not effen-
tially neceflary, although it caufes no impediment.

This exfudation is formed by the arteries when they
are affeted by the adhefive inflammation; and the
filling up of a cavity by the firft intention, depends
upon the exfudation being formed on the whole divided
furfaces, of a proper quantity and quality. As this ex-
fudation is formed in confequence of inflammation, the
appearance of a cavity being properly filled up by the
adhefive inflammation, muft thercfore be denoted by
fuch fymptoms as demonftrate a due degree of inflam-
mation.

This is a different pofition from the commonly re-
ceived notion, that there is a better chance of a wound
D
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healing by the firft intention, in proportion as the
inflammation is flight.  But if this were true, it would
eftablith what daily experience contradits ; namely,,
that a wound could heal better in a languid, feeble, and
difeafed body, than in a vigorous, ftrong, and healthy
one: whereas the fa& is, that inflammation is ufually
lefs violent in the weak than in the {trong ; and wounds
generally heal better in the ftrong than in the weak.

Inflammation is the procefs by which the Vis Medi-
catrix Natura fills up cavities. The Vis Medicatrix
Nature alts moft effe¢tually in the ftrong, and in the
healthy, during the prime of manheod. It is, therefore,
that degree of inflammation which takes place in thefe
moft perfe¢t bodies, which tends moft effectually to fill
up and obliterate cavities. In the fanguineous tempe-
rament, the inflammation is apt to be too violent; in
the phlegmatic, to be too languid. But the exact and
due degree of inflammation takes place not in any pe-
culiar temperament, but in thofe more happily con-
{trufted bodies, where no individual temperament pre-
vails, but where there is a fortunate mixture of them
all. If the inflammation is too languid, the exfudation
is not thrown out in fufficient quantity; or it is of a
bad quality, and no union can be produced. And if it
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is too violent, the exceflive action of the veflfels is
likewife inconfiftent with the union of the fides of the
Lavity,

This opinion which I have advanced, that the obli-
teration of cavities, and healing of wounds by the ad-
hefive inflammation, fometimes fails from the parts
inflaming too flightly, may appear fingular, and per-
haps unfounded ; yet I have been led into the opinion,
not from any theoretical idea, but from what I have
frequently obferved in the courfe of my practice.

A perfon receives a fleth-wound with a cutting in-
ftrument, and the lips of the fore are brought and
retained in conta@. If the adhefive inflammation is
extremely languid, the inflammatory exfudation will
either be of a bad kind, or fo fmall in quantity, as not
to be able to form the union. This mode of oblite-
rating the cavity of the wound failing, Nature has
recourfe to the next; namely, fuppuration. So that
the adhefive inflimmation being too f{light, becomes
the indire¢t caufe of the fuppurative taking place.
Thefe cafes happen moft frequently in the debilitated,
in the phlegmatic, and aged.
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When we attempt to heal a wound by the firft in-
tention in fuch weakened bodies, it frequently happens
that, inftead of a brifk inflammation coming on in a
few hours, there are hardly any {ymptoms of inflamma-
tion for fome days ; but at laft it gradually comes on,
then runs too high, and terminates in a plentiful fup-
puration of the whole wounded furfaces. Inftead of
imputing this {uppuration to the adhefive inflammation
being at firft too languid, and the neceffity Nature was
in of exciting fuppuration in order to obliterate the ca-
vity of the wound, it is generally imputed to the direct
oppolite caufe, a too violent inflammation.

I hope, however, that the fallacy of this appears
from what has been f{aid ; and that it will be allowed
that the filling up of cavities properly by the adhefive
inflammation, muft be produced by a due degree of that.
inflammation,

What then are the fymptoms of a due degree of the
adhefive inflammation ¢

The {ymptoms of the adhefive inflammation are ex-
altly the fame with thofe of the phlegmonous, only
ufually milder than when fuppuration occurs. It is
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- impoflible by language to difcriminate exactly the dif-
ferent {hades of inflammation. All that can be done is
to give a general account ; and the experienced alone
can determine in particular cafes, whether the inflam-
mation is in the proper degree for uniting cavities, or
not. ‘

When a phlegmon is coming on, the conftitution is-
firft affected with the ardent or inflammatory fever.
The local {ymptoms which follow, are, throbbing,.
pain, heat, fwelling, tenfion, hardnefs and rednefs.

Thofe {ymptoms are in proportion to the extent and
violence of the inflammation ; and to the importance
and nature of the parts affected.

In a {light wound of fuperficial parts, where the ad-
hefive inflammation is of a juft degree, the conftituti-
onal {ymptoms are not perceptible, and the local ones
are very trifling,

In a large wound, or other fevere injury, the fymp-
toms are proportionably more confiderable., Some fever
is requifite to uther in a proper degree of inflammation..
The pulfe 1s more frequent and hard than ufual, the
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{kin hotter, the tongue whiter, and the thirft greater ;
there is likewife a flight degree of heat, fwelling, and
pain in the part.

Thefe fymptoms prove that a degree of inflammation
{ufficient for obliterating the cavity has taken place;
and yet they are not {o violent as to render fuppuration
at all probable. But the moft certain mark of this
being the cafe, is, when the above fymptoms come on
quickly, and foon fubfide. When the adhefive inflam-
mation comes on mofl favourably, it is at the height in
twelve or twenty-four hours, at which time the in-
flammatory exfudation is ufually formed, and the {ymp-
toms of inflammation abate immediately after. But if
the fymptoms continue increafing after that period,
particularly if they augment after the {fecond or third
day, there is then great reafon to believe that fuppura-
tion 15§ coming on.

The union of cavities, by the adhefive inflammation,
much more frequently fails from too violent, than from
too languid a ftate of inflaimmation. And the lefs the
wounded parts are injured by being bruifed or lacerated,
there is the better chance of the union by the adhefive
inflammation,
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Therefore when a wound is made by a fharp cutting
inftrument, it will be much more likely to heal by the
firft intention, than when it is made by a blunt one,
And when parts are bruifed or lacerated much, their
tone is {¢ much injured, that they are incapable of
going through the adhefive inflammation properly, and
the fymptoms become fo viclent, that fuppuration or
gangrene takes place.

When the injury is fuch as to occafion the death of
any of the parts, the extintion of the cavity by the
adhefive inflammation becomes impoffible : for the dead
parts putrefy, and ulceration comes on in order to fe-
parate them from the living; which is a procefs in-
compatible with the union by adhefion.

The interpofition of foreign bodies likewife muft
prevent the adhefion of the parts between which they
lie ; and fuppuration ufually occurs in order to throw
out the foreign body. But it fometimes happens that
bullets, and other {ubftances which have penetrated
deeply, do not excite fuppuration, and remain quietly
in the body, furrounded by a coat of the adhefive ex{u»
dation.



28 THE FILLING UP OF CAVITIES

It is not uncommon for the deep feated parts in
wounds to unite by the fir{t intention, and the {kin and
fuperficial to fuppurate. This feems to be occafioned
by the oppofite edges of the fuperficial parts being more
diftant ; and to the blood on the furface, fium its ex-
pofure to air, lofing the power of being a proper medium
for union and putrefying ; while the blood in the deep
feated parts which is not expofed, becomes organized.
It likewife fometimes, though rarely, happens, that
the wounded fkin heals, while the deep parts fuppurate.
This is owing to the latter being more lacerated or in-
jured by the wounding inftrument, and the inflamma-
tion confequently is more violent. When this occurs,
the cavity cannot be filled up by the adhefive inflam-
mation, another mode becomes neceffary ; which fhall
next be confidered.

€¢ OF THE FILLING UP OF CAVITIES BY THE
SUPPURATIVE INFLAMMATION.”

THERE is a great variety of circumftances in which
thofe cavities, that have been treated of, cannot be
filled up by the adhefive inflammation. On which
account the body is endowed with the power of ac-
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complithing this purpofe by another means, which is,
fuppuration.

This procefs takes place after the inflammation has
failed to obliterate the cavity, provided the affection is
not of fo violent a nature as to occafion gangrene.

In cavities formed by wounds or other injuries, the
circumftances which occafion a failure of the union by
the adhefive inflammation, have been already mentioned.
Thofe which have been formed by fuppuration muft,
of courfe, be filled up by the fuppurative inflammation,
as the adhefive has terminated before the cavity is
formed.

The eflfential diftin€tion between the two kinds is,
that in the fuppurative there is fecreted a fluid fub-

ftance, named pus ; and in the adhefive there is no fuch
fecretion.

Before fuppuration takes place in a cavity, it is pre-
ceded by the adhefive ftage, by which the inflammatory
exfudation having been thrown out, all the cells of the
reticular membrane are united together, and the pus,

E
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when formed, is confined to the cavity.® If it was
not for this circumftance, the matter would diffufe it-
felf among the cellular membrane, which a&ually hap-
pens in the eryfipelas : for in that difeafe there is no
exfudation of the adhefive fubftance; and if pus is
formed, it infinuates itfelf among all the neighbouring
parts, and gives to the touch a fenfation fimilar to that
felt by prefling a quagmire. In this cafe, however,
before the cavity can be filled up, the inflammatory
exfudation muilt be thrown out, and then it becomes
exactly like a common fuppuration,

When a phlegmon affects a cavity, the inflammation
(as has been mentioned) is at firft of the adhefive kind ;
and fome degree of fever occurs before the inflammatory
exfudation is formed. The febrile (ymptoms requifite
for that purpofe are ufually, however, inconfiderable, in
comparifon with thofe which are neceflary to produce
fuppuration ; for this procefs demands a much greater
cffort of the conftitution. The firft attack of fever is,
therefore, ufually moderate; but if {uppuration is

* Suppurations of the furfaces of mucus membranes are not pre-
ceded by the adhefive inflammation.  But that is a fubject foreign to
the prefent.
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coming on, inftead of the febrile (ymptoms remitting
when the exfudation is formed, they increafe greatly.
The pulfe becomes more hard and frequent ; pains are
felt in the head and loins, and the body becomes very
hot. Rigours or cold fits allo fometimes take place;
which are particularly apt to occur immediately pre-
vious to the formation of matter.

Thefe feem to be occafioned by a {pafim which affects
the veflels on the furface, in order to preduce a more
violent hot fit. For the rigours are foon followed by a
hot ftage ; during which the altion of the heart becomes
violent, the fpafm difappears, the veflels of the part
affeCted in particular enlarge in fize, and the circulation
is there conducted with great rapidity. By this great
effort, both of the conftitution and of the part, fuppu-
ration takes place, and the fever gradually fubfides.

The conftitutional affection occafioning fappuration
in no refpect differs from the ordinary fymptoms of fe-
ver ; but the local changes are of a complicated nature,
and fhall now be mentioned.

There are two diftinét fituations in which fuppura-
tion takes place. In the firft, there is either an exters
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nal opening, or a communication with fome of the
outlets of the body, by which the pus flows off and is
evacuated. In the fecond, there is no opening what-
ever, and the matter is confined in a cift formed by the
adhefive exfudation. This laft kind 1s named an abicefs.

I thall, firft, defcribe that affe@ion, where there is
an opening ; and, laftly, the abfcefs.

As there is a breach of the integuments in all wounds
and compound fractures ; whenever a cavity occafioned
by one of thefe accidents fuppurates, the affeGtion is ne-
ceflarily of the firft kind ; and thefe injuries always do
fuppurate when left to themfelves, except the wound is
very fmall. The progrefs by which thefe cavities are
filled up by the fuppurative inflammation, is as follows.

The whole cavity is, in the firft place, filled with
bloed ; and when the hamorrhage ftops, the blood co-
agulates.

The adhefive inflammation then comes on, with all
its fymptoms ; but thefe, inftead of decreafing in a few
hours, become more and more violent. Heat, pain,
and throbbing, are felt in the wounded part, which be-
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comes red, tenfe and {wollen. 'The lips of the wound,
which at firft retract a little from each other by the
natural elafticity and contraction of the parts, become
fomewhat inverted and farther feparated by the {welling.
In fuppurating wounds the blood does not become an
organized body, as in thofe which heal by the firt in-
tention; but, on the contrary, it quickly difiolves-down
into putrefation : this renders the {mell, at firft, very
offenfive.

The difcharge from the wound during this- period is,
principally, the patrid ferum and craflamentum ; but
this i1s foon mixed with a thin ferous fecretion formed
by the wounded furfaces. This difcharge, by degrees,
acquires a whiter colour and thicker confiftence; and
about the fourth or fifth day, pure pus is difcharged,
and the inflammation abates.

In fuppurating wounds, fomething more is requifite
than what takes place in thofe which are healed by the
firft intention.  For there is always a confiderable gap
by the oppofite parts retracting from each other. This
gap is, of courfe, greater in wounds with lofs of fub
ftance, than in others ; but it occurs in all. In order
to fill up this vacancy, a growth of new flefh is necef-



34 THE FILLING UP OF CAVITIES

fary, and accordingly there fprouts up a new kind of
fubftance, which is named granulations, from all the
inflamed furfaces.

This fubftance is of a florid red colour, it arifes with
fmall irregular round points, fomething like little
grains, (hence the name) or rather refembling the head
of a cauliflower.

The furfaces of the granulations are moift by their
conftantly fecreting pus; and they are fo tender that
they bleed if touched a little roughly. ‘This delicate
production fprings up in a very irregular manner from
the whole fuppurating furfaces; in fome parts it {prouts
up exuberantly, fending forth pyramids and columns ;
while in others it goes on very flowly.

In general the principal growth is from the bottom
and deeper parts of the wound ; very little arifing from
the fuperficial.

When two granulations come in conta&, they adhere
and grow together. In this manner they increafe and
unite, until the whole cavity of the wound is filled
with them as high as the fkin.
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This new fleth is of the fame nature and appearance,
from whatever part of the body it {prings; even that
which arifes from bones, differs in no refpect from that
which grows from the foftett parts. When granula-
tions are cut, they appear an uniform mafs without
fibres running in any particular dire¢tion. They feem
principally compofed of blood-vefiels ; and as the blood
circulating in them is nearly in contact with the air, it
acquires the florid red colour, which good blood always
receives when in that fituation. There are a great
many lymphatics in granulations, which is proved by
falivations having been induced by dreffing fores with.
mercurial applications. Nerves likewife enter into their
compofition, as is evident from their fenfibility ; and
befides this congeries of veflels and nerves there is,
probably, a connetting fubftance uniting all thefe parts
together. |

Such is the nature of the new fleth which arifes to
fill up a fuppurating cavity, and to unite the folution of
continuity. But this fubftance does not begin to {pring
up for the firft three or four days. During that period
the fever is high, there is a great deal of rednefs, hard-
nefs and tenfion in all the parts contiguous to the
wound, and the pain and heat are confiderable,
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Thefe {ymptoms gradually diminith. At length all
pain and tenfion difappear, and the rednefs is confined
to the furface of the fore, and lefs than a quarter of an
inch around it. The difcharge, likewife, alters mate-
rially. It is at firft of a thin confiftence, of a ferous
colour and offenfive {mell ; and by degrees it becomes
thick and vifcid, of a yellowith or white colour, and
nearly inodorous.

The fore then granulates, and in proportion as the
granulations arife, the difcharge lefiens in quantity, and
becomes thicker in confiftence. Whilt the wound is
granulating, the edges of the fore approach to each
other, which diminifthes its width.

It feems extraordinary, that the wounded parts, con-
trary to their natural elafticity, thould approach each
other in this manner. Some have accounted for this
fact by fuppofing, that the granulations are endowed
with mufcular powers, and that Nature had contrived
this method of leflening wounds, and preventing large
cicatrices, But if wounds are parrowly obferved, it
will be perceived that there is no neceflity for beftowing
thefe extraordinary properties upon granulations; and
that this phenomenon is fimply owing to the abatement
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of the fwelling. For when a wound is firft received,
the elaftic and contraflile powers of the parts occafion
a retraction of the wounded edges to a certain diftance.
When the fivelling comes on, there is a ftill farther
feparation ; for the internal parts are increafed in bulk
by the {welling, confequently the fkin cannot cover fo
much of them as before; and the lips of the fore are
often a little inverted ; this occafions the wound to
gape very wide. But when the fiwelling abates, and
the inverfion of the lips of the wound difappears, the
fore muft, unavoidably, decreafe in fize. Befides the
abatement of the fwelling, in confiderable wounds there
is always fome degree of wafting of the neighbouring
parts, the fkin is therefore relaxed, and enabled to
cover more than formerly. From this it happens that
the edges of the wound collapfe over the fore, and give
the fame appearance as if they were contracted.

Thus we have endeavoured to explain in what mana
ner the cavities of wounds are filled up by the fuppu-
rative inflammation,

As there are fome material differences in the mode by
which the cavities of abfcefles, or colle&ions of matter
F
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which have no communication externally, are oblite-
rated, we fhall next treat of them.

In thefe cafes, previous to the formation of the ca-
vity, the fuppurative inflammation has taken place with
all its fymptoms. 'The pus is depofited in a vacuity
formed by an abforption of fome of the folids, and lined
with the adhefive exfudation. When the pus is fully
fecreted, the fever ufually abates or difappears, together
with the inflammatory fymptoms. This is not, how-
ever, always the cafe; for it fometimes happens that
the inflammatery {ymptoms continue augmenting until
the matter is difcharged. This is particularly apt to
occur, when the pus is confined by bones, fafcie, or
other unyielding parts.

In other inftances, after matter is fully forimed, the
abfcefs appears a foft yielding tumor, accompanied
with little or no fever, pain, or uneafinefs.

There are two ways in which the cavities of abicefles
are obliterated.

In the one, the pus is abforbed ; and in the other, an
opening is formed, and it is evacuated.



BY SUPPURATIVE INFLAMMATION. 39

The firft is by far the moft agreeable mode, as it
occafions no pain, no breach of the fkin, and ufually a

more {peedy cure.

It is probable, that in every abfcefs the lymphatics
abforb a little. But as the arteries generally fecrete
pus fafter than the lymphatics abforb it, it rarely hap-
pens that colle€tions of matter are difperfed or removed
by abforption. This fometimes, however, occurs ; and
it is produced by the arteries cealing to form pus; and
by an uncommon exertion ‘in the abforbents. When
in confequence of this the quantity of matter is dimi-
nithed, the cavity of the abfcefs léffens in proportion ;
and when the whole pus is abforbed, the oppofite fides
of the cavity ccming in contact, unite together like a
wound by the firft intention.

The fymptoms of this operation going on properly
are very fimple, being only a cefiation of the pain ufyally
occafioned by the abfcefs, and a gradual diminution of
the tumor.

It fometimes happens that the pus of an abfcefs is
partly removed in this way ; and the reft is difcharged
by an external opening. But the total difperfion of
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colle&tions of pus is a rare occurrence, efpecially when
the fuppuration is confiderable.

The next and moft ufual manner in which the cavi-
ties of abfcefles are obliterated, is by the pus being
difcharged by a natural opening proceeding from the
burfting of the abfcefs.

There has been a variety of opinions refpecting the
mode by which this is effe¢ted. Some have imagined
that pus is a menftruum which dificlves the folids ;
others, with far greater ingenuity, maintain that it is a
ferment, which, by a peculiar kind of fermentation,
converts the folids of the body into its own nature,
But the opinion which feems to me beft founded, and
which, I believe, is now moft generally adopted in this
country, is, that the opening of abfceffes is occafioned
by the abforption of the folid parts which contain the
pus.

The lymphatics are, therefore, the active powers, by
which the conftitution rids itfelf of all colleCtions of
matter. Sometimes thefe veflels abforb the pus, and
convey it into the circulating mafs of fluids; at other
times they abforb the folids themfelves, forming a
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perforation by which the matter is poured out of the
body.

The abforption or ulceration of the fkin is ufually
attended with fome degree of pain. When the matter
of an abfcefs 1s firft evacuated, its internal f{urface ap=-
pears generally of a whitifh colour; but a frefh inflam-
mation immediately fupervening and producing granu-
lations, the internal {furface affumes a reddith hus. This
renewal of the inflammation is ufually not very violent,
nor attended with pain ; for the relief which is produ-
ced by the evacuation of the matter, and by the diften-
tion of the parts being removed, is {o great and imme-
diate, that this {mall renewal of the inflammation is
little regarded. At firft the opening or openings, for
there are frequently more than one, are {fmall, and the
fkin being relaxed by the evacuation of the pus, the
oppofite edges of the fore are nearly in contact; but
after a little time the opening enlarges. For the over-
diftended fkin contracts to its former ftate; and the
com prefled internal parts increafe in bulk in confequence
of the inflammation which feizes them. Thefe circum-
ftances tend to enlarge the opening by feparating the
edges of the fore, and it is ftill more enlarged by the
lips of the orifice ulcerating. 'This permits the matter
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to flow freely out ; granulations then arife from the
bottom, and fill up the whole cavity as in wounds,

I cannot help here exprefiing a firong difapprobation
of a pradtice which is far too common. I mean that
of applying cauftics to abfcefles indifcriminately; or
laying them open with a knife from one end to the
other. In particular cafes, where there are unfavour-
able circumftances for healing, or danger from delay,
this ufeful, though fevere, operation fhould be employ-
ed. But it ought by no means to be a general, far
lefs an univerfal rule. Foras Nature forms an opening
for the healing of the abfcefs, fhe will generally take
care that it fhall be fufliciently large. And it ought to
be the earneft with of every furgeon in the practice of
a {cience whofe fole object i1s relieving the miferies in-
cident to humanity, to accomplith every purpofe he
has in view by the mildeft means poffible.

I have now defcribed the manner in which cavities
are filled up by fuppuration. And as it was formerly
faid, that the appearance of a due degree of the adhe-
five inflammation is the indication that a cavity is fill-
ing up properly by the means of that inflammation, in
the fame manner, the {ymptoms which demonftrate a
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due degree of the fuppurative inflammation are the proofs
of the filling up of a cavity properly by fuppuration.
When this procefs goes on in the moft favourable man-
ner, the inflammation is neither too violent nor too:
languid, but in that moderate and juft degree, which
attends the healing of wounds in ftrong, youthful, and
well conftituted bodies.

The fymptoms of inflammation are in proportion to
the fize of the cavity; it is, therefore, impoflible to
defcribe with precifion the appearances which occur in
every individual cafe. A general idea only can be given..

Where the fuppurating cavity is very fmall, the con-.
ftitutional {ymptoms are too trifling to deferve notice.
But where the cavity is of confiderable fize, in order
to fill it up in the moft favourable way, it is neceflary
that the fuppuration be preceded by a moderate degree
of fever.  For if there are few or no feverith fymptoms,.
no increafe or hardnefs in the pulfe, no thirft, head-
ach, or heat, the inflammation in this cafe is certainly
too {light, the fuppuration too inert and languid for
the end we with, and the cavity will not granulate fa-
vourably ; and confequently the healing will either be
tedious, or never accomplifhed.
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On the other hand, if the fever runs too high, if the
pulfe is extremely hard and full, the refpiration quick,
heat violent, pains in the head and joints exceflive;
and laftly, if ftupor and delirium come on, thefe are
all indications that the cavity is not filling up properly,
and even that there is danger of immediate death, or of

gangrene.

For the {peedy and favourable healing of wounds,
and the filling up of cavities, it is not only neceflary
that the fever be moderate in degree, but alfo in dura-
tion. For if it 1s prolonged beyond the period in which
fuplpurﬂtion has fully taken place, or if the ftrength
does not gradually return, we may depend upon it that
the procefs of healing is not going on right.

During the firft ftages of a wound, the fever, the
lofs of apoetite, the difcharge of matter, always pro-
duce debility and emaciation ; but when the fever dif-
appears, and the appetite returns, firength fhould be
in fome degree reftored ; however, until all difcharge
of pus is ftopped by the complete healing of the fore, it
cannot be expeéted that the body fhall entirely recover
its former vigour,
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If inftead of the favourable appearances, which have
been mentioned, the following fthould occur ; alternate
rigours and hot fits, followed by profufe fweats, a
cough with purulent expeCtoration, increafing debility
and emaciation ; it is then evident that a heéic fever
has taken place, that the fuppurating cavity is not fill=
ing up, but that the-patient is finking under the mal-
ady, and his gradual diffolution is threatened.

The local {fymptoms in favourable cafes are, a mode-
rate inflammation, which is indicated by the heat, pain,
fwelling and rednefs of the part affected being in a
fuflicient, not too violent a degree.

And thefe ﬁ.rm ptoms fhould abate and gradually dif-
appear as f{uppuration advances. The granulations
ought to be of a florid red colour, fhooting up with
irregular rounded points ; and they ought to rife as high
as the level of the fkin. But if they are of a dark red,
or livid colour, or of a pale white complexion ; if they
are too fmooth and regular, too fcanty or too luxuriant;
or, in fhort, if they differ in any refpe¢t from the for-
mer defcription, it evinces that the cavity is not filling
up at all, or at leaft not filling up properly,

G
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We can alfo form a judgment of the manner in
which this procefs advances, by the nature of the mat-
ter difcharged. If it is of a whitifh yellow colour, of
an uniform thick ropy confiftence, with nothing very
offenfive in the {fmell, we may fafely pronounce that all
1s right. But if the matter difcharged is {erous, bloody,
extremely thin; and of an offenfive {mell ; or if it is
not uniform, but curdled or cheefy, we will form a
contrary opinion.
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SECTION IL

““ IN WHAT MANNER 1§ THE NEW SKIN FORMED ¢
AND WHAT ARE THE SYMPTOMS OF ITS FORM-
ING PROPERLY ?"

IN the firft fe@ion it was thewn in what manner every
breach of the internal parts of the body is filled up. It
is requifite in this, to explain the mode by which the

fuperficies 1s repaired.

As cavities are filled up in a different manner, during
the adhefive and fuppurative inflammations, there is
likewife fome diftinction in the formation of cicatrices
during thefe different ftates; which fhall, therefore, be

defcribed feparately.
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When a wound is healed by the adhefive inflamma-
tion, the fkin, as well as the parts more deeply feated,
throws out the inflammatory exfudation, and the whole
is united by this exfudation and extravafated blood, as
was formerly mentioned.

Upon the furface of the fore a dry cruft is formed ;
this confifts partly of the extravafated blood, and partly
of an exfudation from the wound, which after coagula-
ting hardens by the evaporation of the watery parts.
This cruft or fcab adheres to the lips of the wound ; if
it is removed it gives {fome pain ; the fore is then ob-
ferved moift with a tranfparent fluid, and there generally
follows an oozing of blood, fome of the new veflels of
the uniting medium being torn. The cruft does not
become organized, but remains like dead foreign mat-
ter. Immediately under it, and on a level with the
outis, the new fkin forms, and covers the uniting me-
dium. This new {kin is a fine delicate membrane ;
but it gradually becomes thicker and ftronger. The
cruft, at firft, adheres to it fo ftrongly that, if it is
attempted to be removed, the cicatrix will be torn off
with it. But when left to itfelf the cruft becomes
hard, dry and fhrivelled ; gradually loofens from the
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cicatrix, and then drops off, The fcar now appears
red; but foon acquires a brown colour, and at laft
changes to nearly the {ame appearance as the old {kin,
though rather more white and gliftening,

When a wound or fore heals by the fuppurative in-
flammation, the cicatrix does not begin to form until
the granulations haye arifen to the furface of the old
{kin, or nearly fo.

When the healing is moft favourable, the granula-
tions arife exactly to the level of the fkin ; if they thoot
much higher no cicatrix will form, until the exube-
rancy is removed by an internal procefs, or by the fur-
geon’s art : and if the granulations are much too low,
the cicatrix likewife does not form. A mathematical
cxatnefs, however, is not required; for cicatrization
generally takes place when the granulations are nearly
of the fame height, although ftill a little higher or
lower than the old fkin.

The formation of the cicatrix begins from the edges
of the old fkin. The rednefs which exifted during the
inflamed ftate abating, the fwelling fubfiding, and the
edges of the fore uniting with the rifing granulations.
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The margin then acquires a bluith white or pearly co-
lour, which gradually extends itfelf to the centre till
‘the whole fore is covered with new fkin It fometimes
happens in broad fores, that cicatrization takes place
not only from the circumference, but likewife from one
or two points in the centre ; thefe appear like iflands in
the midft of a fea of granulations ; they are of the fame
-colour as the healing margin; and they become larger
by extending in every dire&tion. In confequence of
eicatrization going on from different central parts, it
happens not unfrequently during the progrefs of heal-
ing, that one broad fore is divided into two or three
{maller ones; and when this happens, the cure muft
go on fafter. There is always more or lefs of a cuticu-
lar covering upon the cicatrix, which being conftantly
moiftened by the difcharge from the granulations, is
{oft and pulpy, and occafions that whitith colour ob-
fervable on the edges of healing fores. I have fome-
times removed this cuticular {ubftance, and have ob-
ferved underneath the real new fkin, which feems a

very fine membrane of a red colour, the granulations
Ahining through it.

When a {fuppurative {ore is nearly healed, if it is not
kept moift by fome application, a fcab is apt to form
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in the fame manner as in thofe wounds which are healed
by the firft intention. This cruft confifts of pus dried
by the evaporation of the watery parts; the new {kin
forms under it, and it foon after falls off.

From the furface of the cicatrix there is no fecretion;
there are only the perfpirable veflels. While it is form-
ing it is kept moift by the difcharge from the unco-
vered granulations; but when completely formed, the
cicatrix is as dry as any other {kin.

It appears that the new fkin, at firft, cannot form
a good cuticle and rete-mucofum, for there is always a
{ucceffion of {cales falling off for fome time ; at laft
this ceafes, and the new fkin is covered with a good
cuticle and rete-mucofum, like other parts. The ci-
catrix changes fucceffively from a redith colour to a
brown ; and laftly it becomes whiter, and of a more
thining appearance than the original fkin. Thisis a
curious circumitance and merits {ome attention.

The cutis, as every anatomift knows, is not a {mooth
polithed membrane, but is full of eminences, which
are named papille. Thefe, in fome parts of the body,
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run in waving rows, and form in others irregular lo-
zenges and triangles.  The rete-mucofum and cuticle,
which lie immediately over the cutis, are marked with
furrows analogous to the eminences of the cutis. The
cuticle is of a light colour, and femi-tranfparent. The
rete-mucofum 18 white, yellowifh, brown or black, in
mien of thefe various coleurs. | And the cutis 1s ex=:
tremely vafcular ; the blood contained in thefe veflels
fhines through, and gives the florid flethy tint to the
body. The colour of the fkin, then, depends partly
upon the rete-mucofum, and partly upon the blood
which circulates in the cutis. In white men the cu-
ticle and rete-mucofum, which cover cicatrices, appear
fimilar to that which covers other parts ; but there is
a great difference in the quantity of bloed which circu-
lates in the-old and new fkin. For the new is far lefs
vafcular than the old ; or, at leaft, the greater number
of 1ts veflels are of a much {maller diameter, and admit
a lefler quantity of the red globules of the blood. It
happens-in confequence of this, that cicatrices are of
a whiter colour than the original {kin. In negroes, the
reverfe takes place, their fcars being generally blacker
than other parts, owing to a darker rete-mucofum
forming in them upon fcars, than upon the old fkin.
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~ Befides the difference of colour, a cicatrix has a
glofly, fhining lock, which the fkin does not pofiefs :
this is owing to the fcar being a fmooth polithed mem-
brane without hair, or any of thofe papille which are
upon the cutis; both the papille and hair are parts
which are formed in the fir{t organization of the body,
and are never afterwards produced.

As fcars are lefs vafcular than the old fkin, it is
probable that they have fewer nerves ; for blood-vefiels
and nerves are generally in proportion to each other.
But as nerves can hardly ever be traced to the furface
of the body, we can only judge of their number there,
by the degree of fenfibility ; and this is confiderably
weaker 1n cicatrices than in the old fkin. This indeed
tnight naturally be expected, for {cars have no papille,
which are fuppofed to be the principal feat of the fenfe
of feeling in the fkin,

It is obferved, that {cars are generally far lefs move-
able than the original fkin ; the latter being commonly
attached by a loofe cellular membrane to the deep feated
parts ; whereas the fcar forms itfelf immediately upon
the granulations, and is fo intimately connected, as to
make the fame fubftance with them. This is the rea-

H
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fon, likewife, that although a fcar is, at firft, exadly
level with the fkin, yet after a certain period, it often
is confiderably deprefled. ' For during the healing of
a fore, particularly if the difcharge is great, the fat and
neighbouring fleth are confiderably wafted by abforp-
tion. But when the whole is healed, the internal parts
recover. their bulk, and the fat is regenerated. The
{kin being attached loofely, readily yields and accomo-
dates itfelf to this increafe ; whereas the cicatrix ad-
hering clofely, and being as it were tacked down to the
parts upon which it is formed, appears deprefied.

It fometimes happens that a cicatrix, inftead of be-
ing deprefled, rather projects above the fkin, owing to
the exuberancy of the granulations upon which it is
formed ; and very often the fcar has an'irregular un=
feemly appearance, from the granulations rifing to un-
equal heights.

Having faid fo much refpe&ing the appearance and
formation of the new fkin, I thall now endeavour to
give fome idea of what it is.

Its appearance is fo different from real {kin, that
although every onc.agrees that it is not the fame, yet
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there are very different opinions with refpec to what it
really is.’

Some authors affert that it is a diftin& membrane ;
others, that it is only the cellular membtane condenfed ;
or, as one or two French writers have termed it, An
exficcation of . the furface of the fore. Mr. Bell of
Edinburgh, in his excellent Syftem of Surgery, fays,
¢ That a dry pellicle of a fcarf-fkin forms over
wounds.”

But it is certain that, upon every cicatrix there is
both a cuticle or fcarf-ikin, and likewife a rete-muco-
fum, which may be raifed by a blifter in the living
body ; or may be removed in a dead body by macera-
tion. After thefe membranes are taken away, there is
difcovered underneath a fmooth polithed furface, which
is, properly {peaking, the new fkin. If it is attempted
to diffect this from the deep feated parts, there is found
no line of feparation, no diftin&ion of parts, but all is
uniform. - The operator, therefore, if he perfifts in his
attempt, does not know whether to cut to the depth of
the fourth, eighth, or tenth of an inch ; the fubftance
of the whole, except the fmooth external furface, being
fimilar,
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It is, therefore, a mere difpute of words to conteflt
whether there is a new membrane or not. If it ts faid
that there is one, it muft be allowed to be {o intimately
attached to the parts upon which it is formed, that no
feparation can be obferved. And if there is faid to be
no new membrane, it muft be granted that the furface
of the fore lofes its extreme vafcularity, the power or
difpofition of fecreting pus, and becomes {mooth, pos«
lithed, and able to forn a cuticle and rete-mucefum.

The {ubftance of the new fkin is, then, exaltly of the
fame nature with the new fleth upon which it forms ;
and although it has by ne means the fame elafticity as
the old fkin, yet it is nearly as ftrong and able to refift
mechanical violence. It is, therefore, a good fubdtitute
for the other,

The difference in its appearance from the original
{kin is at firft ftriking ; this diffimilarity gradually lef-
fens with time, but never vanithes entirely. Foras the
{car cannot acquire the papillz, ot the fame degree of
vafcularity with the ‘cutis, 1t continues diftinguifhable
during life; as is proved by the wound of even the
fineft lancet in bleeding,
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. But in fuperficial cuts, in thofe fmall abfcefles called
pimples, and other flight ulcerations, and in the mild
fpecies of the fmallpox, where the furface of the cutis
only is affected, and where it is not pierced through,
no lafting f{car is left. Becaufe in thefe cafes an entire
portion of new {kin is not required, as fome of the old
remains, from which the roots of the papille and hair
thooting up, the temporary {car difappears and the part
regains its former appearance. But when the puftules
of the fmallpox, or other ulcerations, corrode fo deep
as to deftroy the cutis or papille, the cicatrix or fcar
never difappears ; as is often cruelly exemplified in the
bad fpecies of fmallpox. The puftules fometimes heal
with a deprefiion or pit, as it is called ; and fometimes
where no pit is left, but all is level, a gliftening white
mark remains for ever, For papille once deftroyed
never again {pring up; for which reafon the cicatrix
never acquires an equal degree of vafcularity with the
original fkin.

When a fore heals properly, the patient’s ftrength,.
in as far as it has been diminifhed by the difcharge, is
gradually reftored as that difcharge abates. But when
very old ulcers, to which the conftitution has become.
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accuftomed, and by which it is benefited, are healed,
the ftoppage of the falutary drain they produce, fome-
times has dangerous confequences.
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SECTION I,

¢¢ IN WHAT CASES, AND IN WHAT MANNER ARE
THE- PARTS, WHICH WERE DESTROYED, RE=
STORED "’

'THE deftru&ion of a part of the body may be occa-

fioned by mechanical and chymical powers, by ulcera-
tion, and by mortification.

When any organ effential to life is deftroyed, all
animal operations ceafe, and death muft enfue. But
when a part not abfolutely effential to life is deftroyed,
the body continuing to breathe, the blood to circulate,
and life to go on, various efforts are made by Nature to
repair the injury.
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It has been a matter of much controverfy, particu-
larly in France, Whether there ever is a reftoration of
any parts of the human body which have been deftroy-
ed ? In the heat of the difpute, each party have made
affertions not confirmed by experience, and have denied
facls that are. ;

One party infifts, that in wounds, abfcefies, and ul-
cers, there is always a growth of fleth of the fame
nature with that which is divided or deftroyed. If a
muicle is cut through, or part of it deftroyed, the new
flefh, they aflert, becomes mufcular ; if the fame injury
happens to a gland, the new fubftance becomes glan-
dular ; or if to a tendon, tendinous; and fo on of all
the difterent fubftances of which the body is compofed.

It would be happy for mankind if this conftant re-
{ftoration took place. And perhaps the opinion was at
firft admitted, from the tendency natural to men, of
eafily belicving what they with to be true.

The other party is equally pofitive, that in wounds
and ulcers there is no growth of new fleth of any
kind or quality whatfoever. They infift that the ca-
wities of fores are obliterated, not by new fleth arifing
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from the bottom to the height of the fkin, but by the
parietes of the cavity fhrinking to the depth of its bot-
tom. And notwithftanding that they muft often have
been obliged in their pratice to oppofe the exuberant
granulations by bandages and efcharotics, yet nothing
would compel them to fwerve from their opinion, and
to truft to their eyes. They exerted their ingenuity in
proportion to the difliculties they had to encounter, and
have difplayed wonderful fubtlety in attempting to
prove, what one can hardly conceive they believed.

It would certainly be very different from the ufual
procefles of Nature, to remedy the inconveniences re-
fulting from the lofs of an ounce of fleth, by caufing
the neighbouring parts to wafte a quarter of a pound;
but this is in effe® what Meflieurs Fabre and Louis
have afferted and endeavoured to prove, by long differ-
tations, in the Memoirs of the Academy of Surgery at
Paris.

That there always is a growth of flefh of the fame
nature with what is divided or deftroyed, is certainly
erroneous : that there never is any growth of any kind,
is equally unfounded.

X
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The truth then, probably, lies between thofe two
oppofite opinions. And we fhall endeavour to fhew
that when parts of the body are deftroyed, different ef-
fects follow in different fituations.

In fome cafes the body is unable to produce any
new fubftance to fupply that which is loft ; and nothing
more is attempted than fimply to throw a cicatrix over
the fore.

In other cafes a new fubftance is formed which fills
up the vacuity, but is incapable of performing the of-
fices of the old. And laftly, it fometimes happens that
a new fubftance i1s produced fimilar to the old, and fit

for all its offices.

I fhall now treat of the particular fituations in which
each of thefe confequences follow, after the deftruction
of parts of the body.

In the firft fetion it was fhewn that cavities which
are formed by wounds, fuppurations, or otherwife,
were filled up by a growth of new fleth.
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Whenever any part of the body, therefore, is cut out,
or deftroyed in fuch a manner as to leave a cavity, there
is always a growth of fome new parts to fill up the
cavity, and occupy the place of that which has been
loft.

But when an extreme part is entirely removed, by
whatever means, from the body, in which cafe no ca-
vity remaining where the part formerly exifted, no at-
tempt whatever 1s made by Nature to reproduce that

which is loft.

If a hand or finger, for example, is ftruck off, as
there is no cavity left attached to the body in which
that part lay, it is never regenerated. But if a piece of
bone is fawed off, or mufcular fleth is dug out from
the body, the cavity, which is neceflarily left, will be
filled up with a growth of new fubftance.

This new fubftance is ufually, however, lefs in quan-
tity than what has been deftroyed. If indeed the op-
pofite fides of the cavity were to remain at the fame
diftance from each other, that they were before the part
was deftroyed ; then it is probable that the new flefh
would be exaltly of equal dimenfions with that which
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was loft ; but this never happens ; for the fides of the
cavity collapfe together, and confequently a lefs quantity
of new parts is wanted to obliterate the cavity, than what
formerly filled it. The quantity of new matter then
depends exaltly upon the diftance which the fides of the
cavity are kept from each other. If they are brought
into clofe conta&, the new parts are in {mall quantity ;
but if they are feparated confiderably, the growth of
the flefh is proportionably greater.

When a part is deftroyed without leaving a cavity, it
has been faid, that no attempt is made to reproduce it.
It is not to be underftood, however, that in thefe cafes
there is, literally, no new flefh generated; for fome
granulations always arife for the cicatrix to form upon.
But thefe are very inconfiderable, as they do not ad-
vance higher than the plane of the {kin ; confequently

no attempt is made to reproduce the part that bas been
deftroyed.

From thefe obfervations it may be known in all
cafes, whether there will be a growth of new parts,
or not, to fill up the place of what is loft. But fome
inftances, which are particularly curious, deferve to be
noticed.
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- When an abfcefs or ulcer forms on the flat {urface of
the tongue, and corrodes a deep cavity in its fubftance ;-
if the fore thould afterwards take a favourable turn and
granulate, the cavity will be entirely filled up, and the
tongue reftored nearly as before.

But fhould a part of the tip or edge of the tongue be
eat away by an ulcer, or cut off by a knife, {o as to re-
move or deftroy the fkin both on the upper and under
furfaces, there will be no reproduction of this loft part.
For here no cavity remains where the part was, and the
granulations will not {prout above the level of the fkin,
but a cicatrix will form from the edges above and be-
low, leaving a dent where the loft fubftance was.

The fame thing takes place on the glans penis ; an
ulcer, which eats a hole on the flat upper furface, is
replenithed ; but one on the corona glandis deftroying
the proje&ting part, with the duplicature of the {kin on
both the furfaces, occafions a lofs which is never re-
ftored ; for the cicatrix commences from the edges of
the remaining fkin, and {preads direétly over the ulcer.

The {ame circumftances follow in ulcers or wounds
of the lips, ears, and other parts of the fame kind.
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Having fhewn the fituations in which, when a part
is deftroyed, there is a growth of new flefh to occupy
the place of that which is loft, it is requifite to explain
the changes which this new {ubftance undergoes. And
it is proper to remark that in fimple wounds without
lofs of fubflance, if there is a cavity formed, there is
exactly the fame growth of new fleth to replenifth the
cavity that there is when a part is deftroyed.

The recent appearance and nature of the new flefh,
which fills up cavities, was defcribed in the firft fec-
tion. It is, at firflt, tender, uniform in its texture, and
extremely vafcular. The exceflive vafcularity, however,
gradually leflens, and the new {ubftance becomes ftrong
and fibrous.

The moft natural way I know of explaining this
change, is by fuppofing that the lymphatics abforb the
{ofter and gelatinous particles, and that the arteries de-
pofit a confiderable quantity of the earthy and firmer
materials of which the human bedy is compofed. The
new fle(h continuing thus to be fathioned by means of
the arteries and lymphatics, it is, at length, converted
into a fibrous mafs refembling the cellular membrane.
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When this fubftance lies between parts which have
no motion, the fibrous texture is lefs remarkable, and
it 1s often hard and callous. But when it is fituated
between parts which are naturally moveable, the fibres
are more apparent. In this fituation, as it unites all
the parts in clofe contac, it muft, at firft, either pre-
vent, or confiderably impede the motion; but by de-
grees the fibres ufually lengthen, fo that after a certain
time, there is generally the fame, or nearly the fame,
freedom of motion as formerly.

In by far the greater number of cafes of wounds and
ulcers, the new fubftance, which is formed to oblite-
rate cavities, is of this kind, and continues for life.
But this can, with no propriety, be called a reftora-
tion of the parts which have been deftroyed ; it is only
a growth of new fleth to remedy fome of the incon-
veniences which would refult from a breach of the
folids. A production of a much more ufeful nature,
however, fometimes takes place. The cuticle and rete-
mucofum, when removed, as was mentioned in the fe-
cond fetion, are regenerated ; and the fcars of very flight
wounds and ulcers, after a fhort time, totally difappear.
Thefe are the only inftances in which new parts become
precifely like the old. But there are feveral other parts,
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which, when deftroyed, the new fubftance affimulates
to the nature of the old; that is to fay, where it ac-
quires a confiderable refemblance and fimilar proper-
ties, {o as to be fit for the offices of the old without
being entirely alike.

Thefe parts are the fkin, tendons, ligaments, nerves,
mucous membranes, bones, and perhaps fome others.

Mufcles and glands, however, appear to be a com-
plete exception, and are not capable of ever being re-
newed. For the cicatrices of mufcular and glandular
parts, feem only a callous cellular {ubftance, not en-
dowed with mufcular or glandular powers. What ren-
ders it probable that the cicatrix of a mufcle has no
contractile power is, that when put into action, it {wells
above and below, but not at the cicatrix. The cica-
trix of a gland feems fo different in texture from the
gland itfelf, that we may naturally conclude it is not
capable of fecretion. This, however, might be afcer-
tained by injecting the excretory duct of the gland,
and examining whether the injeted liquor enters the
cicatrix ; but hitherto I have not made the experiment.

The manner in which fkin is produced, has been
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noticed in a former part of this paper ; fo no more need
be faid upon that fubject.

The reftoration of part of a tendon, or ligament, is
by no means uncommon. As the new fubftance which
grows up in cafes where there is a folution of conti-
nuity, refembles the original fibres of thefe parts, very
little further change is required. It is only wanted
that the new fubftance fhould grow {trong enough to
be able to fupport the contraction of the mulicle, or
motion of the jeint, without laceration ; and this, fre-
guently, is effeCted. The appearance of thefe regene-
rated parts is different from the original ; the fibres are
not fo gliftening and filver coloured, and are not fo re-
gular in their diretion ; inftead of the greater num-
ber of them running parellel to each other, there is
more confufion in their arrangement. The new part
1s, likewife, fomewhat thicker than the old; fo that
there appears a kind of knot where the divifion was.
Notwithftanding thefe differences, as ftrength is what
is principally required, the new fubftance is an excel~

lent {fubftitute.

The free motion of the part, however, is fometimes

impeded*or deftroyed by the new fubftance forming ad-.

K
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hefions. Thefe fometimes occafion an abfolute im-
mobility ; but they generally lengthen by degrees, {o
that the complete motion of the part is finally re-
ftored. This reftoration happens with more certainty
when the divided extremities are brought into contalt,
or nearly fo. Although it fometimes has occurred even
when they were kept at a confiderable diftance ; and
there is a far greater probability of this in cafes of a
divifion of parts only, than where there is fome lofs of
fubftance.

Small portions of nerves are {fometimes regenerated ;
this we know, becaufe when a nerve is cut acrofs, and
fenfation and the power of motion is loft in the parts to
which the nerve goes, both have been obferved after-
wards to return. But this requires a confiderable time,
and happens rarely. |

There are frequent inftances in which mucous mem-
branes, when deftroyed, are reproduced. Parts of the
internal furfaces of the urethra, fauces, bronchiz, and
even inteftines, have been often deftroyed by ulceration
and other means, and the whole has healed, and a new
membrane has been afterwards formed, fit for the offices
of the old. -
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Bones, the hardeft fubftance of which the human
Body is compofed, are reftored in a moft remarkable
manner ; and this reftoration takes place not only when
there is a fimple divifion of the bone, or where partis-
removed ; but there have been inftances of a new bone
being formed, even when the old was entirely taken
away : and this happens to the flat broad bones of the
head, as well as to the cylindrical bones of the extre-
mities. But it muft not be imagined that the new bone
is exactly like the old.. It is very different in its ap-
pearance, and generally very irregular in its form. The
new offification is apt to be much too large, and requires
therefore to be confined by the furgeon’s art. The ir-
regularity of the form, and the luxuriancy of the offifi=
cation generally occafion an anchylofis, when the cal-
lus is at, or very near a joint.

‘The new bone is formed exactly by the fame procefs
that the original bone was formed ; that is to fay, by
the arteries offifying.

There is one inftance where a fracture is very feldom
united by bony matter, but almoft always by a liga-
mentous fubftance, which is, the fracture of the patella,
owing, I fufpe, to this circumftance. The cavity of
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the fractured patella muft communicate with the cavity
of the joint; the extravafated blood, therefore, cannot
fzll up the fpace between the fractured furfaces, as in
other fractured bones, but it efcapes principally into
the joint; and the fynovia infinuates itfelf between
the broken parts. The fynovia is not, like the blood,
a proper medium for veflels to fhoot into ; confequently
the fractured patella cannot be united as other fractured
bones are, by foft parts afterwards becoming bony, ex-
cept in a very few inftances where the fractured parts
are brought {o clofely together as to exclude the {yno-
via. This, however, is rarely the cafe, for the mufcles
ufually pull afunder the fractured parts in fuch a man-
ner, as that it is impofiible to retain them in contact.
Although, therefore, the fractured furfaces of the bones
influne as in other cafes; and although the adhefive
exfudation offifies and covers the expofed cancelli of the
fratture, yet as the fractured portions are not in contact,
the cavity between the broken bone cannot be filled
with living fleth, becaufe it is occupied by {ynovia.

The ufual mode of uniting fractures, therefore, fails
here, and the following takes place : The cellular {ub-
{tance; which conneéts the patella to the fkin, and
which, when a fracture occurs, muft form part of the
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parietes of the joint, is lacerated by the accident. This
inflames as well as the furface of the fracure ; and all
the cells are united by the inflammatory exfudation, fo
as to prevent the fynovia efcaping. This forms an
union between the fraGured bones ; it is weak at firft,
but becomes gradually ftronger, of a ligamentous na-
ture ; and at length is able to fupport, without lace-
ration, the full exertion of all the mulfcles that are
inferted into the bafis of the patella.

In the cafes where the new f{ubftance which unites
divided parts affimulates to the nature of the old, it
would naturally be expetted, if we judge from what
happens to the fkin, that the change thould commence
at the original parts; that is to fay, if a portion of
nerve, for example, is to be formed, the nervous power
will be given firft to the new fubftance, which is con-
tiguous to the divided portions of the old nerve, and
thence extend itfelf. As the progrefs of the reftoration,
probably, advances in this manner, it is evident, that
the greater the deftruction of a part is, there will be the
lefs chance of the whole intermediate fubftance aflimu-
lating to the nature of the old; and where there is a
fimple divifion only, there is a greater probability that
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the reftoration will take place than if part had been cut
out.

But this does not altogether apply to bone ; for al-
though oflification ufually begins from the original
bone, yet, when an entire bone is removed, this cannot
occur ; but in that cafe, the offification commences at:
many parts at once, by which means this procefs, from.
its nature tedious, is finifhed more quickly.

Having mentioned thofe parts which when deftroyed.
are fometimes reftored, I fhall juit obferve, that if we-
had it in our power to make an eleCtion of what parts
we would with the body capable of regenerating, and.
if there were fome unavoidable neceflity which pre-
vented the whole from being reftorable, we fhould cer-
tainly choofe the very parts which, at prefent, are fo.
Not becaufe they are more important than many others,.
but becaufe the lofs of them would occafion an exten=
five lofs of other found parts, and other inconveniences.
The fimple divifion of a nerve, for example, if it could
not be regenerated, would render all the mufcles and.
parts ufelefs to which the nerve branched. The frac-
ture of a bone would occafion a ftill greater lofs ; and
what prodigious inconveniences would refult from
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wounds, if cicatrices did not form. But if a piece of
mufcle or gland is deftroyed, when the remaining parts
grow together, the lofs is inconfiderable. For the muf-
cle can, often, continue to act, and the gland to fecrete,
as before. No other lofs being {uftained, except fimply
the deprivation of the part which was removed.

Having, at length, given the beft an{wer in my power
to the queftions propofed by the Patrons of the Lyceum
Medicum Londinenfe, I remain wavering in my mind,
whether to lop off fome of the leaft material parts of
this differtation, or ftill to lengthen it, and render it
more minute and circumiftantial.,

In this uncertainty I am precluded from confulting
any friend, by whofe fuperior and more mature under-
ftanding I might be determined ; for, unlefs the whole
compofition is my own, I muft forfeit all right to the
prize which I afpire to.

Such as this Paper is, it muft, therefore, be fubmitted
to the penetrating infpection of my judges, to whom,
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even if they decide againft me, however much my felf-
love may be mortified, it will be impofiible for me to
refufe my efteem.

'THE END.



