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10 MACARTNEY ON INFLAMMATION.

The human being, above all others, is disposed to inflammation,
sometimes in consequence of the slightest external irritation, and of
various internal disorders. The nervous system of the_ hum_an
subject is so complicated, that there is hardly a local affection with
which the constitution does not sympathize, nor any constllglmnal
disturbance which may not become the cause of local disease.
The same susceptibility, however, communicates a power to the
means we may employ for preventing or abating inflammatory
action, which does not belong to animals of an inferior organiza-
tion; and when by those means we are enabled to remove the sense
of injury sustained, or produce a state of sensibility inconsistent
with inflammation, the reparative processes go on much in the same
manner as in animals endowed with an inferior degree of feeling.

The history 1 have given of the eflects of injury in the different
classes of animals, proves that the powers of reparation and of re-
production are in proportion to the indisposition or incapacity for
inflammation, and leads necessarily to the induction, that inflam-
mation is so far {from being necessary to the reparation of parts,
that in proportion as it exists the latter is impeded, retarded, or
prevented, and that when inflammation does not exist, the repara-
tive power is equivalent to the original tendency to produce and
maintain organic form and structure; that it then becomes a
natural function, like the growth of the individual or the reproduc-
tion of the species. I am aware that this opinion is opposed to
universally received doctrines. The subject, I think, has never
been fairly examined. The necessity of some degree of inflamma-
tion to the process of reparation has been supposed by the early
surgeons, and has been received by the moderns without inquiry.
The opinion arose in those rude ages of the art when nothing was
trusted to nature, and when the treatment of every wound was such
as to induce and maintain for & certain time the most severe in-
flammation. The ignorance of the ancients of the use of the
ligature for suppressing hemorrhage, led them to employ, instead
of it, strong compression, and the actual cautery in cases of wounds
and after amputation; and being accustomed to see wounds ulti-
mately heal after such barbarous treatment, they naturally supposed
that inflammation and all its evil consequences were necessary ;
which they took care to ensure in all cases, by boiling oils, hot and
irritating ointments, tents, setons, and strict and cumbrous bandages.

Mr. Hunter, in his inestimable work on inflammation, when
describing the union by what is called the first intention, seemed
aware of the possibility of wounds healing without any inflam-
matory action ; he says the union in such cases is without pain or
coustitutional disturbance, “ proceeds as if nothing had happened.”
In another place he says, “ There is only a feeling of tenderness in
the part, and that is entirely from the injury done, and not from the
operation of union.” In treating of dm same subject, he further
says, that inflammation comes on as a necessary consequence of
“ parts being too weak to unite by the first intention, or not having
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the power and disposition to heal.” It is true, there are many other
passages in Mr. Hunter’s work, which are in favour of the doctrine
of inflammation, being within certain limits a sanative action, and
terms which he unhappily employed of adhesive, suppurative, and
the ulcerative inflammations, have misled those who have not studied
and compared the different parts of his book with sufficient care
and attention. The consequence has therefore been, that Mr.
Hunter has been quoted as an authority for opinions, directly at
variance with those principles of physiology which it was the great
object of his life to establish. If he had lived long enough to revise
and republish his Treatise on Inflammation, he would, doubtless,
have divested it of many of its errors and contradictions, and in
making the different parts consistent with each other, he would have
been compelled to deny the necessity of the process of inflammation
to the healing of any wound. His treatise, however, notwith-
standing the obscurity which attends many of his deductions from
the facts he observed, and the unsuitability of many of the terms
employed, is a rich and deep mine of pathological science, which
we cannot hope to see rivalled by the labours of any future writer.

I have said that the received opinion of the present day, both in
these countries and on the Continent, is that some degree of inflam-
mation is required, even for the union of the simplest wound. The
practice of British surgeons is often the opposite to what such an
opinion would dictate ; but most of the Continental surgeons act in
conformity with it, as they will not suffer any wound to heal until
it has gone through the processes of inflammation, suppuration, and
granulation. The doctrine has been avowed by Sir Astley Cooper
in the strongest language, in his Lectures on Surgery, published by
Mr. Tyrrell. The passage may be taken, as expressing the general
opinion of the profession in this country on the question. He says:
“ Inflammation is a restorative process ; no wound can be repaired
without it; even the little puncture made by the lancet in bleeding,
would inevitably destroy life, if this salutary process did not pre-
vent it.”

I am well pleased, that the doctrine has thus been so clearly and
unequivocally asserted, that no doubt can exist respecting the
meaning of the author. It is also fortunate, that Sir Astley has
selectecfthe wound made in venesection as his example; as I shall
afterwards have occasion to quote the healing of this wound as one
of the strongest and most familiar instances of union being effected
without the slightest inflammation. The public will now have the
opportunity of drawing their own conclusions, with respect to two
opposite theories, founded on the same facts; for I presume there
can be no difference of opinion, with regard to the actual phe-
nomena which attend the healing of the wound after bleeding with

the lancet.
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The experiments of Sir Benjamin Brodie have proved, that the
effect of respiration is to cause the departure of animal heat, when
the influence of the brain is removed. I arrived at the conclusion
long ago, by a different train of experiments, that the heat of ani-
mals was not dependent on respiration; and proved that vital
temperature is preserved under circumstances where the function
of respiration has not yet commenced. Thus, I have found that
the feetus of quadrupeds and of birds, possess the power of resisting
external temperature, either higher or lower than that proper to
themselves, by sowme degrees; even if the animal be enclosed in
fixed air, and its blood in consequence of a deep purple colour, it
preserves its independent temperature. It is a fact well known,
that the feetus possesses a lower temperature than the parent, and
that when it dies, it acquires the heat of the mother’s body.

The above facts, to which many more might be added, and the
changes that take place in the temperature under various states of
impression or excitement, would lead us to look on animal heat,
as one of the phenomena of sensibility. Thus, we find the heat is
increased in all cases where the vital powers are excited or called
forth in any unusual degree. When bees are swarming, their
heat is augmented so much as to produce a sensible warmth
to the human hand. During incubation, the heat of the hen’s breast
is raised to 104 degrees, although it is divested of the covering of
feathers. Hope, joy, and anger exalt the temperature of the body,
while all the depressing passions reduce it.

In all cases where the nervous system is complicaled, it seems to
exert a continual influence on the vital temperature. If the princi-
pal nerve of an extremity be divided, the member becomes instantly
three, four, or five degrees hotter than it was before. Injuries to
the spinal marrow augment the heat of the poslerior extremities
several degrees. I divided the spinal marrow in a young dog in
the middle of the back, when the paws of the posterior limbs became
immediately so hot, as to yield a sensible heat to the human hand,
and formed a very remarkable contrast with the fore-paws, which
according to our sensations always feel cold. I am aware that an
opposite result has been stated to occur from a similar experiment,
but this was performed in the presence of a large class, and there
could be no doubt of its accuracy.

It may be questioned whether, if instead of cutting the spinal
marrow, the nerves distributed to the arteries could have possibly
been divided, the temperature would not have fallen. I believe
such would have been the eflect. The arteries would probably
have gone into the state of collapse, as in the cold stage of ague.
The vessels of the surfaces of the body are immediately concerned
in cholera, and I understand in this disease, when the thermometer
is applied to the tongue, it sinks to between 70° and 80° It appears
that it is the partial subtraction of the nervous influence, which
causes the extraordinary changes of vital temperature. Thus, in
death from apoplexy, it has been often found, that the natural heat
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richly supplied with nerves, as well as blood-vessels. From finding,
however, that the heat of animals keeps pace with their sensitive
powers; that it is augmented by excitement, and diminished by
causes which depress ﬁle other sepsitive powers, | am disposed to
ascribe the increased heat of inflamed parts, more to their state of
local or organic sensibility, than to the condition of their arteries,
as regards circulation or secretion.

The redness of inflamed parts is easily accounted for; the arte-
ries which only carry the colourless parts of the blood or the serum,
becoming under inflammation so much dilated, that they admit the
red blood. The opportunity of discovering this fact occurs in the
inflammations of any of the naturally transparent membranes, as the
pleura, peritoneum, &c., on which we may count the vessels that
produce together the red colour of these membranes, when in-
flamed. One of the most instructive examples is the inflammation
of the transparent cornea, in which the red vessels are very dis-
tinet.

The degree of redness from inflammations equally severe, varies
in different tissues according to the natural supply of red blood
which such tissues receive, and likewise on the disposition of their
blood-vessels to dilate under excitement. The vessels of the skin
are peculiarly numerous and excitable ; and, therefore, when it is
inflamed, the redness has a painted or stained appearance, the ves-
scls being so much crowded together, that they are not distinguish-
able from each other. The same is found on the mucous membrane.
When that part of the arachnoid coat, which loosely covers the
brain is inflamed, no red vessels are visible, while there can be
little doubt, that red blood enters the vessels of the arachnoid, where
it lines and is incorporated with the dura mater. The redness of
inflammation, is therefore a circumstance, depending, in a certain
degree, on the original circulation and structure of the part.

The kind of redness is also determined by the nature of the affec-
tion, and the state of the circulating vessels in the inflamed part.
Thus, in genuine erysipelas there is so little impediment to the pas-
sage of the arterial blood into the veins, that gives the skin a bright
or scarlet colour. Several other inflammations of the skin, as
scarletina, rose-rash, herpes, &c., are distinguished by their bright
colour ; and, indeed, most inflammations of the skin, which do not
involve the cellular substance underneath, assume more or less the
colour of arterial blood. In these instances where inflammation is
attended with much tumefaction, or hardness, the colour is more
or less purple, or that of venous blood; because, under such cir-
cumstances, the circulation is impeded, and, consequently, the blood
longer detained, and thereby rendered venous, although still moving
in the arteries. The purple colour is very remarkable in many
scrofulous inflammations and tumours, in which the circulation is
languid.

It is difficult to explain the dusky-brown colour, which is nbserve_d
in the spots of measles, syphilitic blotches, in carbuncle, ete. It is
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But, although we may admit that the natural sensibility is in a great
degree dependent on the state of the circulation in the minute
vessels, stilill the varieties of pain felt in different tissues, when they
are inflamed, cannut be altogether explainsd on this principle.

When inflammation is confined to the surface of the skin, or of the
mucous membrane, the pain resembles that from the injury of high
temperature. In vesicular diseases of the skin and erysipelas the
scalding sensation is very marked; and when vesicular inflamma-
tion affects the alimentary canal, the patient is often sensible of
very urgent burning pain. In many cutaneous diseases, the itch is
more intolerable than the pain.

When serous membranes are the seat of inflammation, the pain
is usually acute and tensive, and the cellular membrane has the
same mode of feeling, provided the skin be not involved ; but in pro-
portion as the latter is concerned, the sensation is modified. It
should also be observed, that the inflammation of the cellular struc-
ture of the internal viscera is usually dull or obtuse, in consequence
of the manner in which these viscera are supplied with nerves.

When the muscular structure is inflamed, the pain partakes of
the peculiar sense of fatigue.

Ligaments and bones resemble each other in feeling under in-
Alammation, which is that kind of sensation that is called aching,
with a peculiar morbid tenderness in the surrounding tissues.

The inflammation of the nervous substance is variable in degree
and kind according to circumstances, being sometimes excruciating
and intolerable, and at others dull and aching, with surrounding
tenderness.

When inflammation is of a peculiar and morbid kind, or arises
in structure which has not the power of reparation, the pain most
commonly differs from that of ordinary inflammation. It is more
continual, or sometimes greatly aggravated, independently of exter-
nal eircumstances. It is often a burning sensation, with a peculiar
morbid tenderness, sometimes lancinating as in cancers. When
new formed or imperfect or condensed structure is the seat of in-
flammation, the pain has a peculiar morbid character, of which it
is very difficult to give an accurate idea by words.

From the preceding account we can perceive that the varieties
of pain which are felt, depend partly on the character of the in-
flammation, and partly on the structure of the parts engaged.

The last circumstance which I have mentioned as deserving to
be classed amongst the phenomena of inflammation, is the change
which takes place in the secretions ; sometimes these are increased
when the inflammation is slight on secreting surfaces, as we see
in numerous cases of slight affections of the mucous and serous
surfaces. When inflammation proceeds to a greater length, the
secretions are not only more abundant, but changed in their quality,
becoming of a thicker consistence, and sometimes assuming the
appearance of pus. Thus the serum of blisters, when the skin is
much irritated, is found to be coagulated; the cutaneous secretions
of the eye-lids, ears, and other parts of the skin, are changed into
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which sometimes, from injudicious modes of treatment, are made to
be concomitant with them ; or which being exhibited most on the
decline of inflammation, have been improperly called its modes of
termination.

The true consequences of inflammation are chemosis, edema,
vesication, suppuration, and the total disorganization and death of
the part.

When chemosis, or the extravasation of the blood, takes place
without a rupture of the vessels by mechanic injury, it is not de-
signed to become organized, and therefore it remains in a fluid
state. The absorption of the biood, when shed under these circum-
stances, is tedious. I have known chemosis arising from erysipelas
of the face, remain for months before it was removed. When blood
18 found extravasated in an inflamed part, there are always, I think,
raptured vessels. Such effusions take place under circumstances
favourable to the laceration of the small arteries; as when inflam-
mation is very violent, or occurs in lax cellular tissue; or where
parts are not yet supported by the deposition of coagulable lymph.
Thus, the mucous membrane and the surface of ulcers, when highly
inflamed, yield blood. The loose cellular membrane joining the
conjunctiva to the globe of the eye, becomes charged with blood in
severe ophthalmia, and the submucous tissue of the great intestines
is similarly affected in acute dysentery. In the first steps towards
the formation of an abscess, before the parts are made solid by
coagulable lymph, blood is commonly extravasated.
~ In some abscesses, as those of the liver, spleen, and brain, we
sometimes see with the raked eye the lacerated vessels; and in the
first, I have observed the biliary vessels also to be broken, and the
bile mixed with the blood and pus contained in the cavity of the
abscess. The best evidence is to be obtained by injecting any part,
in which blood has been extravasated, when the fluid injection will
escape through the broken vessels, and imitate the previous eflusion.

(Edema is the diffused extravasation of serum. It is usually found
in relaxed and depending parts. It may occur with a very low
degree of inflammation, as in some species of erysipelas. Persons
are most prone to cedema in inflammation, who have the small veins
full, or who have a tendency to anasarca; and the parts of the body
where wdema is most remarkable, are those, in which the cellular
membrane is most lax, as the eyelids, the prepuce, the scrotum, and
external labia of females. (Edema is always unfavourable to re-
paration, and parts once affected with it, are apt to retain some
serum in the cellular membrane afterwards, giving them a bloated
or tumid appearance. Where the disposition to eedema is general
in the body, it is a proof of weakness, and often leads to a fatal
result, after severe accidents or surgical operations.

Vesication is the elevation of the cuticle and rete mucosum, from
the surface of the true skin, by an effusion of serum. _Th'{s effusion
may arise from two causes; either the immediate irritation of the
skin, as by means of blisters, friction, or high temperature ;
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sorption ; hence, an abscess of some duration is found only to hold
genuine pus. During the time that this change is taking place in
the fluid contents, a similar one is proceeding on the solid walls of
the abscess. On one side, the process of absorption is reducing the
thickness of the parietes, while the other sides are increasing in the
same proportion, by the addition of new substance. There is also
another remarkable circumstance attending the progression of an
abscess, which was first accurately described by Mr. Hunter. On
the side of the abscess that is becoming thinner, there is also a dis-
position to yield, or to be extended ; and on the side that is grow-
ing, there is a tendency to contract. The pus of an abscess is,
therefore, brought to those surfaces on which it is to be evacuated,
by four processes—absorption, new growth, extension, and contrac-
tion ; and as the object to be attained in this case, is the removal
of the fluid, the same means are employed for conducting extrane-
ous substances out of the body. In most cases, the pus is brought
to the nearest surface, on which it can be discharged ; but some-
times it seeks the skin, in preference to making an exit by a nearer
internal surface.

When the coverings of an abscess become very thin, they yield
a little at one spot, and thus occasion an elevation which has been
called the pointing of an abscess; and when the matter is discharged
by the natural process, one or more small openings are made by
absorption of the thinned parietes of the abscess, through which the
pus gradually distils. The expression of bursting is very incor-
rectly applied to the opening of an abscess, unless it be effected by
external force.

The natural process for the removal either of pus or extraneous
matters, exhibits in a striking manner those elective actions of parts,
which I should ascribe to a local or organic instinct; and which,
like the instincts of animals, produces the same results as intelligence.

In a few instances, the pus of an abscess, instead of being dis-
charged on a snrface, has been removed by absorption.

That the contents of an abscess underﬁn a continual change by
absorption, is proved by pus having been detected in the absorbing
vessels of the neighbourhood. In the case of the entire absorption
of the contents of a bubo, mentioned by Mr. Hunter, the urine was
loaded with pus. 1 think it probable, that if all inflammation were
removed in an abscess, the absorption of its contents would not be
an unfrequent occurrence.

The pain attending the progress of an abscess is entirely produced
by the tention of an inflamed part, and it is felt just in proportion
to the tension, and the severity of the inflammation. The thinning,
and relaxing or extending processes are not the cause of pain, but,
on the contrary, produce rather an agreeable sensation. These
processes are so far from partaking of the nature of inflammation,
that they are impeded just in proportion as the latter exists. They
are stopped altogether by a severe degree of inflammation, and
when tﬂe inflammatory action is removed, the preparatory steps

q#®
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mation, weakness, pressure, or other external injuries. All new
formed parts and morbid growths are peculiarly subject to ulcera-
tion, on the slightest provocation, because their vital powers are
low, and their structure imperfect: hence, cancer, fungous, and
medullary tumours are sometimes rapidly destroyed by phagedena
or by slough. The structure in which scrofulous deposit exists, is
liable, on slight excitement, to set up the ulcerative process. The
inferior parts of the body, as they have less vital power than the
upper, are most frequently the seat of ulcers.

As we see that the process of ulceration, in so many cases, is
palpably intended to remove parts, which are first rendered incapa-
ble of performing natural and healthy actions, we have a right to
assume that there is no instance of parts vlcerating, whose existence
is necessary, and whose structure is quite sound.

We have the opportunity of observing, that the devastation pro-
duced by the ulcerative process, is great in proportion to the dis-
eased state of the parts, and that the very extent of the local de-
struction may be the means of bounding for a time the progress of
the worst species of inflammation, and of relieving the constitution
from a dangerons sympathy ; for it does not appear, that the system
is affected by the loss of substance produced by the most extensive
uleeration, so much as by the nature and extent of the inflamma-
tion, which places the parts in the proper state for ulcerative ab-
sorption.

If this view of the nature of ulceration be correct, it is of the
greatest practical importance, as it would instruct us to address
our remedies to the causes of ulceration, by which the effect may
be often rendered unnecessary. Thus, by removing the excite-
ment or inflammation of parts, which have a weak or morbid
structure, they will escape ulceration. This theory would also
teach us to abate inflammation, as the best means of arresting the
progress of destructive ulceration. When we make a new surface
to an ulcer, we imitate the natural process of absorption; but we
may be certain, that nothing is gained by creating a new surface,
unless the diseased condition which caused the natural ulceration,
be at the same time rectified.

The term of ulcerative inflammation, as used by Mr. Hunter, in
many passages in his work, would lead to the conclusion, that he
considered ulceration as an inflammatory and diseased process in
itself; yet, in his chapter on the intention of the absorption of the
body in disease, he views it as necessary and salutary. He says,
«even in the formation of an uleer, or the spreading of an uleer,
its use may be considerable :” he proceeds so far as to call it the
« natural surgeon.” 1 should be disposed to apply the same name
both to the effusion of lymph, and the process of absorption. The
one acts like the surgeon that unites parts; the other like the one
who removes them, because they are not fit to remain; and it would
not appear more justifiable to call adhesion and ulceration, inflam-
matory processes, than to consider the operations of surgeons them-
selves, as particular modes of inflammation.
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by interstitial absorption; a structure, as vascular as granulations,
if not possessing exactly the same form, is provided ; which leaves
on the teeth, and the necrosed bone, the precise counterpart of the
surface of the vascular absorbing organ ; proving beyvond all doubt,
that the absorption of these parts is effected by this vascular, or
granulation structure.

The term wleer is not a correct one. It expresses only a part of
the history of the object, to which the name is given; or applies to
that state in which the ulcerative process only is going on ; perhaps,
we might say, that in all instances, where either inflammation or
morbid structure does not prevent it, the phenomena that belong to
an ulcer, are more reparative than destructive; since in many
cases of ulcers tending to cure, there is only that degree of inter-
stitial absorption of the granulations, which serves to approximate
the edges of the sore, thereby diminishing the magnitude of the
cicatrix. An ulcer, therefore, as it is usually presented to our
observation, is the result of a compound, or rather opposed action,
as the granulative, succeeds the ulcerative processes.

Phagedena is that species of ulceration, which destroys parts
with great rapidity, and to a great extent; after which granulations
form slowly, or not at all, as long as the phagedenic process per-
sists. 'The granulations that arise after phagedenic ulceration has
ceased, are large, irregular, and spongy ; and the sores are apt to
heal with a puckered or a depressed cicatrix. The presence of
phagedzna always indicates a degree and kind of inflammation,
which the parts cannot sustain; or, what is equivalent to this, a
previous morbid condition of the constitution, which will not allow
a common degree of inflammation to be borne.

Phaged=na may be combined with slough, as in the hospital sore,
and other destructive ulcers; and when this occurs it is a proof of
a very high degree of inflammation, acting on parts too weak from
local circumstances or state of constitution to bear it.

Althongh the effects of phagedana are most destructive, it is the
result of the same organic instinct of the absorbing vessels, I:g' which
they are actuated in all cases of ulceraticn; whether they diminish
* a hard cicatrix, or destroy the most important structure, they do
so, because the parts are not in a state to perform their natural and
healthy functions.

OF THE DIFFERENT MODES OF REPARATION,

Surceoxs have hitherto described only two modes of healing; to
one of which the name of union by the first intention has been given ;
the other is by means of granulations. Further inquiry, however,
will show, that this division of the subject is imperfect.
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justifiable to apply in this case the same degree of pressure, as in
the small cuts of the fingers, for the purpose of retaining the edges
of the wound in close contact. Every one knows that if the punc-
ture of venesection be provoked, to inflame, or in common language
to fester, that its progress towards healing is interrupted ; yet, this
very wound has been quoted by Sir Astley Cooper, as an example
of one requiring the aid of inflammation for its reparation. "Those
who contend for the necessity of inflammation, in all cases, for the
reparation of injury, cannot refuse to admit, that in the instances I
have just mentioned, none of the phenomena ascribed to inflamma-
tion exist: and that whenever the surgeon intends to accomplish
union by the first intention, his success will depend on his being
able to keep the parts in so easy and tranquil a state, that none of
the phenomena of inflammation make their appearance. If there
be any degree of inflammation, in which there are no heat, redness,
tumour, pain, or disturbed vascular action, it ought to be clearly
distinguished from that kind, which is attended with these phe-
nomena ; and then, we should have two sorts of inflammation ; the
onc with phenomena, the other without, which, if we chose to dis-
regard the logical contradiction involved in such an admission,
would amount to the same practical result, as if on one oceasion in-
flammation did exist, and on others did not.

The union of parts with the medium of lymph or blood takes
place in wounds, which either cannot, from the extent or shape of
their surfaces, be brought into perfectly close contact, or where the
parts will not sustain much pressure, without the danger of inducing
inflammation. The lymph which issues from the adjacent surfaces,
in the first instance, glues them together, and in a few days is
found to have acquired some vascularity, and an imperfect degree
of organization; after which, an external restraint for keeping the
divided surfaces in contact becomes unnecessary.

Mr. Hunter assumed, that the vessels arose in the lymph, and
subsequently established their connexion with the vessels of the
part, because, he observed, that vessels began to form in the mem-
brane of the incubated egg, before they existed in the feetal chick.
There is a great difference, however, between the original formation
of vessels, and the acquisition of vascularity by lymph, deposited in
contact with surfaces that are already organized; and it is more
difficult to imagine, that vessels should commence in_ a clot of
lymph or blood, than that they should be extended into it from the
adjoining surfaces. It is also impossible to conceive that the thin
layers of lymph which unite serous membrane, or the effusion which
consolidates cellular structure, do not obtain their vascularity from
the adjoining parts. Further, [ have seen vessels passing for a
short way into a clot of blood, covering the surface of an ulcer,
when the coagulum possessed no vascularity of its own. I have
also succeeded in forcing injection into the coagula formed in
the cavities of the heart after death, which injection presented the
appearance of red elongated lines. Iam therefore induced to dis-

sent from the opinion of Mr. Hunter on this subject.
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to set them free. The wound is finally healed by the same means
which determine the shape of the natural parts of the body. It
gradually diminishes in extent until it is obliterated ; or it may be
cicatrized before the surfaces are abolished, after which the same
process of natural growth goes on, until no part of the original
wound is left. The cicatrix which succeeds the cure of injury by
the modelling or growing process, is small, pliant, free from those
callous adhesions to the parts underneath, and the morbid sensa-
tions that so often belong to those cicatrices, which have for their
bases the deposits of lymph, or the new formed structures called
granulations. When the modelling process or cure by natural
growth goes on perfectly, there is no inflammation in the part, and
the patients are so entirely free from all uneasy sensations, that 1
have known instances of their being ignorant of the real site and
extent of the injury, until they had examined the part with their
hand, or saw it in a looking-glass.

It might be anticipated, that as this mode of reparation bears so
strong a resemblance to the natural formation and development of
parts, it is the slowest mode; but this is of little aceount, when
compared with its great advantages, in being unattended with pain,
inflammation, and constitutional sympathy, and leaving behind it
the best description of cicatrix. It constitutes the nearest approach
in the higher classes of animals, to that regenerative power which
is exhibited by some of ihe inferior tribes.

When parts have been removed by the process of ulceration, or
kept asunder by some degree of inflammation, we find the vacancy
will be filled up by the growth of granulations, instead of organized
lymph. It would appear that the granulation structure, being en-
dowed with more vascularity and a higher degree of organization,
than can be acquired in a short time by efiused lymph or blood, is
the reason of its being formed for the purpose of reparation, when
the parts are placed under unfavourable circumstances to accom-
plish a cure; for we find, that if blood or lymph be shed on a com-
mon ulcer, by incisions of its surface, and perfectly enclosed so as
to avoid all external irritation, and kept in an easy state of sensa-
tion, it unites with the surfaces of the ulcer, and acquires organiza-
tion, as when the same substance is shed in common wounds.

The existence of granulations has been supposed to be necessary
to fill up deficiencies ; this, however, is not the correct explanation,
for we meet with very considerable vacancies filled by lymph,
which is never converted into granulations; as in cases when recent
incised wounds are imperfectly closed, but nevertheless are healed
by the first intention. The necessity of the granulative process
seems entirely to arise from the parts being in that degree of ex-
citement, which is not enough to prevent reparation altogether, but
to permit it to be effected by a highly vascular medium. Thus, in
simple fracture, the union is by the medium of coagulated blood or
lymph, although the quantity of new material required is often
greater than in compound fracture, where granulations are em-
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ployed. If the cavity of an opened joint inflame, it is filled with
granulation ; but if inflammation be presented after such an acci-
dent, its cavity may be obliterated by effused lymph. I recollect
seeing a case of a most extensive laceration of the leg, in which
the deficiency produced by the injury was filled up by pale organized
lymph, instead of granulations; the reason of which was, that so
much blood had been lost, that no inflammatory action had been
excited. And further, it is only in the beginning that granulations
take the place of the natural structure ; for the approximation of the
edges of a wound or of an ulcer is accomplished by the interstitial
absorption; and finally, wounds that are healed by the granulative
process, exhibit no more remains of the new medium employed for
union, than if lymph had been the substance employed. Granula-
tions, therefore, exist for a special purpose, and that bﬂiﬂ% effected,
they cease to occupy the place of the original structure longer, or
more than is necessary. The ultimate absorption of the granula-
tions are something like the contracting or approximating action,
which exists in open wounds that have never inflamed ; and it does
not take place until the inflammation has subsided in a common
wound or ulcer.

The organic structure of granulations is very peculiar ; although
easily destroyed by injury, or a high degree of inflammation, it is
endowed with important vital properties.

A deposition of lymph, after being united to an exposed surface,
as in an ulcer, or in the interior of an abscess, may assume the
granulation structure ; but the usual manner in which it is formed,
1s by deposition and organization going on together, as in the growth
of the natural parts of the body. In whatever mode granulations
are produced, they are composed of a fine cellular membrane, into
which blood-vessels proceed from the subjacent tissue. It is under-
stood that these vessels have their branches directed to the surface
of the uleer, without much radiation or inter-communication ; and
perhaps, the little eminences on the surface, from which the name
of granulations has been given to this structure, may be produced by
the force of the circulation being unequally distributed, or directed
from the small trunks underneath, on particular parts of the surface
of the sore. Whether this explanation would satisfy us or not, it is
the fact, that in proportion to the activity of the circulation the
granulations are large and eminent; and when it is languid, they
are minute and of a brown colour, as in the irritable ulcer; smooth,
flat, and glossy, as in some old venereal uleers; and in the indolent
ulcer the surface is not granular, but depressed, hard, striated, and
is nothing more than very imperfectly formed lymph.

The surface of granulations is always covered by a delicate
pellicle, somewhat similar to the almost invisible integument of the
mucous membrane. .

I am not aware that any person has traced nerves into the sub-
stance of granulations; but no doubt can be entertained of their
existence. The natural sensibility of granulations is very similar
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to that of the vascular, and delicately covered surfaces of the true
skin ; a gentle touch to the surface of a healing sore is agreeable.
The feeling in granular structore is liable to be augmented by in-
flammation. In various diseased states ulcers are aflected with
different kinds of pain. They are also excited by any species of
mechanic injury, or external cause of irritation.

Besides the sensibility which granulations possess, in common
with the external surfaces of the body, they enjoy also that of the
mucous surfaces in an eminent degree. Like the stomach and in-
testines, they are capable of distinguishing the diflerent qualities of
substances placed in contact with them, independently of mechanic
impression. Upon this species of sensibility of granulations, the
eflect of many applications to ulcers solely cﬁzp&:nds. One kind of
ointment must produce the same mechanic effect as another; and
the litharge plaster, whether it may be spread with too much heat
or not, can make no difference in the qualities of its surface; and
yet we know that the greatest variety of eflect may be produced
on ulcers, by the composition alone of their dressings. It is the
peculiar sensibility of granulations, which causes them to select the
objects for absorption, in the manner of the mucous coat of the
alimentary canal : and as they resemble in their sensitive properties,
both the skin and the internal surfaces, the condition of an ulcer is
liable to be much influenced by the state of the constitution.

OF CICATRIZATION.

Tmis term is applied to the last stage of reparation, in which a
wound or an ulcer assumes a covering resembling, in some degree,
the skin or other adjacent surfaces: for in no instance does the
cicatrix perfectly possess the structure of any of the natural tissues.
The cicatrix diflers most from natural structure in those instances,
where much lymph or granulations have been organized, and where
these substances have not been sufliciently absorbed, but continne
in a callous state, adhering 1o the adjoining parts, and probably in-
volving some palpable branches of nerves. In such cases, the state
of feeling in the part is sometimes so unnatural, that the constitution
becomes greatly disturbed, and various aflections of the nervous
and muscular systems are experienced. :

The process of cicatrization is carried on under different circum-
stances. It may occur under a hard and adherent covering, as a
dried clot of blood, a scab or crust; or on a smooth moist surface,
or where granulations have existed; and the character of the
cicatrix, and its mode of growth are in some degree regulated by
these circumstances.

When cicatrization occurs under a clot or scab, there is every
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sometimes competent to perform the same functions; and in other
cases, the new formed substances merely serve to sustain the me-
chanic connexion of parts; and lastly, some tissues are so perfectly
reproduced, that it is with difficulty they can be distinguished from
the originals they represent. The power of repairing tissues is not
distinctly regulated by a general law. The nearest approach we
can make to a principle on which regeneration is ﬂﬂntfucted, is to
state, that it prevails in the greatest degree in the tissues which are
of a simple structure, and which are not endowed with peculiar or
very superior vital properties.

Vacancies in the brain are not filled up by any substance, bear-
ing a resemblance to the cerebral tissue. The spinal marrow also
is never regenerated. When blood is extravasated in the interior
of the brain or spinal marrow, it forms, in the first instance, a coagu-
lum; and if the patient survive, it is ultimately absorbed, leaving a
gelatinous fluid in its stead.

The non-reproduction of any substance resembling the brain or
spinal marrow, is the more remarkable, as the nerves are regene-
rated, at least so far as to carry on their functions. The subject of
the reproduction of nerves has given rise to much discussion, and
many unnecessary experiments, amongst the Continental physiolo-
gists: some asserting that nerves are not reproduced, others deny-
ing it. A knowledge of the facts is in every person’s power, who
has dissected a stump, and has had the opportunity of observing
}Jh?:l consequences that follow the division of a nerve in the living

ody.

All wounds of nerves heal by the formation of a hard bulb or
nodule; this exceedingly firm and condensed structure is found
uniting the two ends of a divided nerve, and also surrounding the
part of it which has been cut in amputation ; therefore, this is the
natural mode of the healing of a nerve, whether by the medium of
lymph or granulations. It has been found, that this bulb is nearly
equally hard or solid throughout, and the continuation of visible
nervous filaments in the interior has been sought for in vain in the
human subject ; nevertheless, sensation and voluntary motion being
sooner or later restored beyond these bulbs, we can entertain no
doubt, that the true sentient substance is ultimately regenerated
within them. A hard, condensed structare is natural to nerves, in
certain situations: for instance, the posterior tibial nerve below the
inner ankle, the median where it enters the palm of the hand, an d
that branch of the radial which is distributed to the carpal joints,
are enlarged, and so dense, as to obscure the appearance of the
filamentous structure at those places.

When the nerves are divided some way from the end of the
stump, I have been able to trace the appearance of filaments radi-
ating from the bulbs, and proceeding to the skin. A preparation of
this kind, in the stump of a finger, was preserved in my anatomical
collection, which is now in possession of the University of Cam-
bridge. Professor Muller states, that his assistant, Dr. Schann,
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ture, not unlike common ligament, but wanting its brilliancy ; in the
cases, where the original structure possessed elasticity, that pro-
perty is also absent, as we observe when the elastic cartilage of the
ear has been divided.

No new formed structure more nearly resembles in the end the
original, than the adhesion between serous membranes; although, in
the first instance, these consist of a layer of soft coagulable lymph.
In some cases, when a thick layer of lymph is deposited on the
pleura, it is converted into a solid substance, somewhat resembling
cartilage, in which occasionally is put down a considerable quantity
of soft osseous matter. The pericardium also we sometimes find
converted into a gristly substance. The common cellular substances
is at first thickened by the deposition of coa ulable lymph, and
when this has been absorbed, the cellular membrane recovers its
original structure.

In speaking of cicatrization, I have had occasion to state that no
attempt is made to renew the mucous membrane, when it has been
removed : and I have also explained the difference between a cica-
trix and the true skin. But even when the basis of the skin remains,
the villous surface is never regenerated, as we find in small-pox and
cow-pock; after which the site of each pock, that has proceeded
so far as to denude the skin of its villous substance, is always to be
distinguished by a white depressed spot.

In the arterial system it has not been observed, that the elastic
tunic is regenerated, nor that any of the vessels that possess this
coat are formed again. The puncture of an artery is closed by
condensed cellular membrane.

The proper tissue of the veins never grows again. I havealways
observed that veins on which venesection had been performed, pre-
sented on the inner surface a depressed line corresponding to the
i oision made with the lancet. The vacancy in veins being always
closed by the cellular membrane somewhat condensed, accounts
for those little pouches that are occasionall perceived over the
vein, when the edges of the puncture have not been brought together
after the operation of bleeding. These pouches are often seen, and
sometimes of a large size, on the veins of horses, in consequence of
the mode employed by farriers of pinning the edges of the wound,
made in bleeding these animals, and the horse being allowed to

stoop the head after the operation. There is no true venous tissue
found in these pouches. |
Bones are repaired in different ways, according to circumstances.
In simple fracture, where the uniting medium is coagulable lymph,
this substance undergoes several transitions. It is first absorbed in
part, leaving as mucl% of the lymph as is necessary for filling up the
vagancy between the broken bones, and also sufficient to cover in the
ends. This lymph next acquires organization, and becomes of the na-
ture of cartilage, constituting, what is absurdly called, the soft callus.
Into this nidus osseous matter is shed; and while this is going on,

the absorbents are busily employed in giving the fractured parts
G#
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ration of different substances that are not fit to remain in contact
with the living body. Hence, we find it constitute the organ for
this purpose, 1n necrosis; in the process of exfoliating bone that is
dead ; in detaching sloughs; in drawing the line of demarcation in
a mortified limb ; and in the removal of deciduous teeth.

When the principal part of the shaft of a bone is necrosed, the
periosteum becomes detached from the bone; and from the number
of red vessels it now receives, it is rendered soft, pulpy, and per-
fectly red on the surface next the bone; and, as soon as the work
of absorption begins, this surface acquires the form of granulations.
As this vascular investment proceeds inwards, devouring the dead
bone, the shell of the new bone is deposited in the back of the
granulation structure, which undergoes the preparatory change into
a gelatinous or cartilaginous tissue, previous to its ossification. The
shell is at first, of course thin, and with numerousholes in it, for the
transmission of red vessels to the vascular structure, and for the
exit of a fluid, which hardly deserves the name of pus, in the first
instance, if the inflammation be kept down; and as the process
advances inwards, the new formed bone becomes thicker and firmer,
until at length, when the dead bone is all removed, the regenerated
one becomes solid throughout. This description applies to those
cases, in which the whole of the middle of a long bone dies, and is
reproduced, but when the skin ulcerates, and a certain portion of
the sequestrum or dead bone becomes exposed, that portion is sepa-
rated by the granulations of the ulcer, by the process of exfolia-
tion, if it be not removed by an operation.

We have seldom the opportunity of examining a limb when the
process is completed. I had a preparation, however, in which the
disease had commenced thirteen years before the death of the pa-
tient; and in this case, the interior was becoming cellular, prepara-
tory to the formation of the medullary structure ; and a new peri-
osteum was produced, differing only from the original, in being a
little thicker. I presume that, ultimately, the bone acquires perfectly
the structure of the original one. Ihave seen a very near approach
to the natural appearance and structure of the tibia in a preparation,
that had been necrosed fificen years before the specimen was ob-
tained by the late Mr. Brooks. In this instance, the medullary
reticulated tissue was reproduced throughout, although the me-
dullary cells were irregular. The external part of the bone was
somewhat thicker and less dense in texture, than in the natural tibia.
The progress of reparatic-n in necrosis above described, is fully
i]luslratecgl by some injected preparations I made many years ago,
when I was Demonstrator to Mr. Abernethy; which preparations
are still to be seen in the anatomical museum of St. Bartholomew’s
Hospital. Necrosis rarely affects the spongy ends of bones; but
when it does, the process of reparation is similar to that I have
deseribed. [ had a preparation of the disease communicating with
the knee-joint, in which there was a cavity leading into the joint,
that had healed, with a smooth surface, and contained synovia.
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I have said, that the presence of the periosteum is not necessary
for the reproduction of the new bone, which is proved by destroy-
ing in an animal the life of the bone, and removing the periosteum,
and afterwards healing the integuments over the dead bone; when
the same changes take place, which 1 have described as occurring
when the periosteum is present. This experiment was made by Mr.
Hunter. : .

When a portion of the interior of a bone dies, and is completely
enveloped by living bone, the latter becomes more or lgss softened
by the interstitial absorption of its earthy substance, in order to
admit blood-vessels to pass through to the {granulatmn structure,
which, in this case, is formed in the interior o the sound bone, that
surrounds the dead portion.

We, therefore, perceive that the vascular structure, resembling

ranulations, is that which alone is capable of absorbing dead bone.

e observe also, that the membrane lining the alveoli, acquires the
granulation structure and secretes pus, when the teeth of an old
person are to be removed ; and these granulations leave impres-
sions on the fangs, corresponding to their own shape, just as the

ranulations of an ulcer act on the lower surface of an exfoliated
one.

Many of the epidermoid tissues as the cuticle, nails, hairs, and
teeth in the human subject, the korns, hoofs, feathers, and spines in
animals, are intended to be removed, either in consequence of being

riodically deciduous, or worn down by friction; the mode in
which, therefore, they are reproduced is a natural process, similar
to their original growth. This subject does not deserve our con-
sideration at present, as having no connexion with reproductive
power, subsequent to injury or disease. I may, however, remark,
that as these different productions require a peculiar organization
of the parts which furnish them, when that is destroyed, there are
few instances of a similar organization being regenerated. Thus,
when the villous surface of the skin is lost, the insensible integument
is not like the original cuticle. It is thin, adherent to the parts un-
derneath, and does not appear to be regularly cast off, and renewed.
When the capsules which contain the roots of the hairs are de-
stroyed, the part remains bald. In the natural growth of hair, a
new pulp arises from the bottom of the capsule, but it demands the
full vascularity of the skin to generate new pulps ; we observe, there-
{ure, Zﬂldn&sx in the old, in whom the cutaneous circulation is

anguid.

If the vascular surface which furnishes the horny substance of
the nail, be completely destroyed, no new nail is usually formed;
nevertheless, there appears to be sometimes a great disposition to
the revival of the proper structure for secreting the nail. It reap-
pears, in some cases, after caustic has been repeatedly applied to
it, to prevent the reproduction of a nail which penetrates the skin.
Two instances are recorded of a nail growing on the stump of an
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amputated finger; and I had a preparation of a finger, which had
the last and a part of the s:ecunchnint removed by amputation.
The proper vascular structure had been produced on the stump,
and a true horny nail generated ; which, however, had a deformed
appearance, and was very much hooked. This preparation is now
with my collection placed in the University of Cambridge.

OF CONSTITUTIONAL OR REMOTE CAUSES OF INFLAMMATION.

_ Plethora, which consists in a redundant quantity of the circulat-
ing fluid, in proportion to its expenditure for the purposes of secre-
tion, and the growth of the body, is generally considered to be a
cause of inflammation. It should rather, however, be looked upon
as a state increasing the susceptibility to inflammation, when direct
excitements are administered, than as an actual cause.

There are two kinds of plethora; one in which the arterial sys-
tem is overcharged; the other, wherein the venous blood seems to
preponderate. Certain individuals, {rom original constitution, have
a tendency to one or the other of these states of circulation, by
which inflammation, when it appears, takes its peculiar character.
As a general rule, arterial plethora belongs to the young, and the
venous to the aged. Obstructions in the heart, lungs, or liver, organs
which are immediately connected with the circulation, may be the
cause of the accumulations of blood, either in the system generally,
or in particular organs. When young persons have, what is called,
the sanguineous temperament ; they have bright red complexions,
a rapid state of circulation, and much animal heat ; they are prone
to phlegmonous inflammations, cynanche, and the formation of -
active abscess: whilst those with purple complexion, languid cir-
culation, and low temperature, are most subject to erysipelatous
affections, to boils, and chilblains. The character of activity and
speedy termination belongs usually to the inflammations, of the
young, and of languor, persistence, and want of re{}narative power
to those of the old and feeble. As the venous blood preponderates
in the lower extremities, and the circulation is more difficult in them
than in the upper parts of the body, they are most liable to
the worst species of inflammation, and after injury or operation are
the most difficult to cure.

Another circumstance, which ought to be viewed more as a pre-
disposing than a direct cause of inflammation, is, what is called
local determination of blood. It is a law of a circulation, that when
too much blood is sent to one part of the body, too little at the same
time visit some other ; the balance, therefore, may be disturbed by
external cold repelling the blood from one part, it is sent in undue
quantity elsewhere ; and usually the circulation is diminished and
augmented in parts opposed to each other; hence flushing of the
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face and cold feet exist together, and cold applied to the skin of
the abdomen determines the blood to the surfaces of the peritoneum
and alimentary canal. The state of circulation is more fluctuating
in the head than elsewhere; and from the delicate texture of the
brain and organs of sense, a determination of blood to the head
causes more inconvenience, than when it occurs in any 'other part
of the body. It is also produced by circumstances, which do not
determine the blood to other parts; as passion, mental application,
the exertion of the sight, andp intoxication. A forced state of the
circulation in the head, predisposes more particularly to inflam-
mations of the membranes of the brain, the external parts of the nose,
and to ophthalmia.

Fever is not an uncommon cause of inflammation, and produces
it in different ways. The eruptive fevers are essentially connected
with the inflammation of the skin. Certain epidemics are naturally
associated with inflammations of some of the viscera. In some
seasons, typhous fever is combined with pneumonia, in others, with
dysentery, or gastritis; and cases occur, in which fever is attended
with phrenitic symptoms from the beginning. Some physicians,
from observing real inflammation to be occasionally combined with
fever, have fallen into the error of supposing all fever to be essen-
tially a disease of an inflammatory nature; and have mistaken the
usual state of congestion in the vessels of the brain after common
typhous fever, for the genuine effects of inflammation of the cerebral
organ.

n certain cases, when continued fever has existed for some time,
the viscera may be assailed by inflammation; and, in many instances,
when the paroxyms of intermittent fever have been often repeated,
inflammatory affections of the chest, or parts in the abdomen may
arise. The bubo and vesicle are known as part of the symptoms
of plague ; occasionally also, in the common fevers of this country,
the lymphatic glands over the parotid inflame, and proceed to sup-
puration. Two errors have existed on this subject ; one is to sup-
pose such abscesses to be critical and salutary ; and the other is to
attribute the seat of such abscesses to the parotid gland itself.

When inflammations come on during fever, without being natu-
rally, or necessarily associated with it, they would seem to EE pro-
duced by the disturbed state of circulation, acting on organs already
disposed to disease ; and, hence, we find that habitual dram-drinkers
are more liable than others to phrenitic and gastric inflammation
during fever. The season and the situation of the patient have
also considerable influence in modifying the character of fever.-
Even symptomatic fevers, from wounds, have assumed the remittent
or intermittent form, when soldiers were placed in marshy situations.
When local diseases occur as the sequel of fever, they would ap-
pear to be occasioned by the sudden demand made on the powers
of the body, when it is in an enfeebled state ; for, the local affections
that succeed, are those which indicate want or vigour; as cedema,
erysipelas of the legs, mortification of the feet, and death, or necrosis
of some of the bones of the lower extremity.
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There are certain morbid states of the constitution which lead to
local inflammation of peculiar character and progress, subsequent
to slight accidental irritation; or, in some instances, without any
apparent local provocation ; as examples, we may mention scrofula,

ut, rhewmatism, cancer, ¢c. The scrofulous constitution is well
anderstood, because it displays its nature, in the condition of parts
even when it does not generate local disease. But, the peculiar
states of constitution, which give the tendency to gouty or rheumatic
‘nflammation, or to the formation and development of cancerous
tumours, medullary sarcoma, and fungus hematodes, &c., have
hitherto evaded discuverg.

From u::n:urnheamprlantin%l the constitutional character of scrofula, we
might foresee the kind of local inflammation which might ocecur ;
although it is not understood, why certain tissues or organs should be
more liable to scrofulous inflammation, than others. In scrofulous
persons the vascular system is weak, the vessels are small, the blood is
deficient in quantity, and is, I think, imperfectly organized ; it wants
the full power of generating the coagulable lymph; and either from
this cause or the want of power in the arteries, the secretions which
indicate strength are deficient; the fat of the soft parts and the marrow
of the bones want the genuine oily composition ; the earth of bones
s not formed in the proper quantity ; the unctuous secretions of the
skin are deficient; the sabaceous secretion is albuminous and
inodorous; it is, therefore, liable to dry, and produce irritation of
the parts it ought to protect. The mucous and serous secretions
are alone perfectly formed, as being those which require the least
strength in the constitution. The brain is pale, and does not possess
the usual quantity of red blood ; and yet, there is a mental character
belonging to the scrofulous habit, which more strikingly indicates
the pecular state of the constitution than all the other signs. Scro-
fulous children, in general, exhibit no mental energy, but a gentle-
ness and amiability of disposition, a refinement and judgment in
matters of taste, and a purity of moral feeling, which is sometimes
so remarkable, as to place them, in these points, far beyond the
scale, and even beyon the conception of the mass of mankind.

Deranged or disordered state of the functions of the internal organs
is known to be the cause of various local inflammations, and to in-
terfere with the progress of wounds and ulcers towards cure. Those
authors, who have attributed the greatest importance to the in-
fluence of internal disorders on external diseases, have not stated
explicitly, either the impaired condition of the internal organs, nor
offered a satisfactory explanation of the manner in which the remote
influence operates. _

Some have considered the internal derangement to arise from an
overloaded state of the alimentary canal; others have thought that
it depended on a deficiency of the natural secretions from the
mucous surfaces ; others again have referred the internal disturb-
ance to a redundant, or an imperfect, or vitiated secretion of the
biliary fluid. It is true, that these circumstances, as wgll as many
others, may be the means of producing disagreeable impressions
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repeated, when suddenly suppressed, give rise to inflammations,
occasionally, but not so frequently, perhaps, as formerly sup-
posed. Old uleers of the legs cannot sometimes be cured without
risk.  When the humoral pathology prevailed, it was believed, that
suppressed secretions and discharges produced inflammation, by
accumulatiug the blood, or detaining some peccant matter in the
body, which had been previously carried off. We have already
observed, that plethora, of itself, is not sufficient to cause inflam-
mation, and, even if it were, we have no evidence, that a plethoric
state of the sysiem is induced by the suppression of local secretions
or customary discharges. Generally speaking, the mischief oceurs
before there is time for the circulating fluid to become redundant,
in consequence of even extensive secretions being interrupted ; and
in many cases, the discharge which is stopped, is so insignificant,
as to quantity, as to be incapable of producing any influence on the
mass of blood. Tt is true, that the removal of a purulent discharge,
by amputating a considerable portion of the body, may produce
plethora, and a predisposition to inflammation ; but this is more likely
to occur, when amputation has been performed from wounds, and in
a healthy person.

We must, therefore, adopt some other explanation for the sup-
pression of secretion becoming the cause of inflammation, than the
disturbance of the balance between the quantity of the circulating
fluid, and that of the discharge which has been suspended. It is
probable, that the interruption of the secreting function, in any one
part of the arterial system, and especially on sentient surfaces, may,
from the law of sympathy, which is so remarkable between the
vascular system and these surfaces, become a direct motive to the
arteries to assume, in certain places, an inflammatory state. This
mode of explanation is rendered more probable, from the fact, that
the removing very slightexternal irritation, or inflammations, which
furnish very little or no pus, sometimes causes the most severe con-
stitutional disturbance, which is removed by the recurrence of the
local irritation.

The general health is most placed under the influence of these
affections of the skin, which are in themselves of little importance,
and to which, therefore, the constitution can be easily reconciled.
It is necessary, also, that they should be disposed to continue, or to
recur at stated periods. Scaly eruptions, especially the icthyosis,
the itch, certain forms of tinea, and slight inflammations furnishing
a crust, or a furfur, can be borne without disturbing the health :
yet, when suddenly cured, sometimes give rise to serious affections,
while with the more severe inflammations of the skin, as vesicles,
pustules,and rashes, the constitution sympathizes until they are cured,
and then it is relieved. I have seen the most serious diseases en-
dangering life, induced by the cure of that slight cutaneous affec-
tion of the cheek, which sometimes is a mere efllorescence, periodi-
cally throwing off a little furfur, or forming a crust. Dr. Jenner
once showed me a red spot on his wrist, that could be covered with

7
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a sixpence; he said, whenever it faded, his stomach and general
feeling of health were affected. :

It would seem, that the reason for cutaneous affections being so
often the result of internal derangement, and in their turn influ-
encing the health, is the close sympathy which exists between the
internal and external surface, in whi{:g the two classes of nerves
naturally are distributed.

A long continued presence of a local irritation on these surfaces,
so slight in degree as not to disturb the health, constitutes a habit
that cannot always be safely interfered with. The laws of habit
are amongst the most curious and incomprehensible in the animal
economy. Impressions which are at first disagreeable, in time be-
come indifferent, and in the end agreeable or necessary. Accord-
ing to this rule many of our tastes are regulated ; the stomach can
be taught to digest food, which at first is offensive to it the skin
and various parts of the mucous membrane may be reconciled to
impressions, which were in the beginning painful. Even mental irri-
tations may become necessary to health, as is proved, by persons
sinking on the sudden cessation of causes, which kept up a con-
tinual anxiety or vexation. The laws of habit are more strikingly
displayed, in the modifications of the sensibility of the sentient sur-
faces, than in any other parts of the body; and hence the sudden
removal of an impression, to which their surfaces are habituated,
may produce as much effect as one of an entirely new kind.

Inflammation is more frequently caused by the event which is
called gelting cold, than by any other means, except direct local
injury ; and although this is the most common remote cause, it is
the one least understood, and the most difficult to explain. Before
we attempt to account for getting cold becoming acause of inflam-
mation, it is necessary to examine the circumstances, under which
a change of temperature can produce such an effeet.

A person being placed in a situation, where some part of the
body is exposed to a stream of cold and damp air, such as would
pass through a small crevice, or window not properly closed, is first
sensible of that part being chilled, and soon after feels asif the tem-
perature was departing from the rest of the body, especially along
the region of the spine, although the body at the time may actu-
ally be as warm as usual ; the immediate eflect of the insidiousab-
straction of heat is the collapse of the arteries in the part; this ex-
tends to the rest of the vascular system, especially of the skin; the
surface of the body becomes pale and shrunken. 'The nervous sys-
tem takes alarm, and the muscles begin to tremble involuntarily,
particularly those of the jaws and of respiration, which are so
much disposed to sympathize with impressions made on the nervous
system, producing that agitated respiratory movement, and chat-
tering of the teeth, which is called rigor. When the latter is se-
vere, the muscles of the extremities also are engaged, as we observe
in the cold stage of ague. To the state of collapse succeeds a re-
action in the vascular system, which may exhibit afterwards the
aeneral phenomena of fever, or of local inflammation.
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The sudden exchange from a heated room to a cold and damp
atmosphere, is another way in which cold is caught; and breathing
a_chlll air at night, while the rest of the body is heated, will also
gwe cold to many persons; but most frequently people catch cold

y standing or sitting in what is called a draft of cold air, when
the body has been previously heated ; in which case the impression
is made for some time before the person is conscious of it.

Of all parts of the body the back is the most susceptible of cold,
thus insidiously applied, and the chilliness is sometimes even felt
first along the back, although it may not have been the part imme-
diately exposed. Perhaps this circumstance depends on the nerves
of the skin of the back having so direct a communication with the
spinal marrow.

Parts of the body naturally or habitually exposed to vicissitudes
of temperature, are the least susceptible of the impression which
gives cold. The face and hands may with safety be subjected to
all changes from heat to cold. Persons who are in the habit of
going barefooted, never catch cold from wet applied to the feet;
while others, who are accustomed to wear shoes, are extremely
liable to catch cold from this circumstance. The inflammations
which succeed cold and wet feet, usually occur in the most remote
parts, as the fauces, larynx, and bronchi. This fact furnishes an
evidence of the sympathy which exists between certain parts, and
impressions made on the external surface.

Prostration of strength and dejection, or want of interest in the
mind, render people more subject to suffer from the causes of get-
ting cold. When persons are exposed to the same causes under
strong mental excitement or attention, they almost always escape
the danger from cold or wet, whether partially or generally applied.
This is strikingly exhibited by soldiers during a campaign, or on a
march ; by persons being deeply interested in the amusements of
shooting, fishing, and hunting ; and indeed in every case in which
the attention is much exerted, or the feelings excited. No class of
persons endured so much hardship from cold and wet, as those who
were employed in the business of exhumation; and yet, these men
were nearly exempt from colds and coughs, in seasons, even when
epidemic catarrh affected almost every one else.

All the circumstances which belong to what is called catching
cold, prove that it is not simply the reduction of the temperature,
in the whole or any part of the body, which produces the event,
but the sedative effect on the sentient surface, by the insidious man-
ner in which the cold and damp are applied, and the predisposition
of the system, at the time, to yield to the impression. Even extreme
reductions of the heat, if suddenly made, act as a stimulus, and
rouse immediately the energies of the body to resistance; and
hence, the aflusion of cold water is employed in the cure of fever,
and to restore strength and vigour to persons who are debilitated.
The only way, in which intense cold produces inflammation, is by
the person reviving the natural circulation and temperature too
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In some cases the surfaces are so much injured, that their vitality
11 des}t‘royed, and they are necessarily removed by the process of
slough.

The mechanic injury may bruise the living structure, making what
1s termed the contused wound. The contusion may be so slight, that
the parts easily recover ; or so severe, that a portion of the struc-
ture is so thoroughly disorganized, that it dies, and is cast off. The
skin suffers more from contusion than the internal parts, especially
when it is situated near to hard bones. In gunshet wounds, the
organization of the skin is injured by the contusion of the ball,
while the internal parts may be divided with little injury. In all
contusions the small blood-vessels are more or less broken, causing
extravasation of blood, and when the skin is unbroken, this cannot
escape, and may accumulate to a considerable extent. Unless the
blood be wanted for reparation, as in fractured bones, it usually
does not coagulate, and is removed by the absorbents; these ves-
sels, taking up first the colouring matter; and hence, the colour of
bruised parts is in the beginning a dark-purple or black eolour, be-
cause the effused blood soon acquires the venous character, and as
the colouring matter is absorbed, the part becomes yellow. Both
internal lacerations and contusions, even when very extensive, are
not necessarily followed by any inflammation of consequence, as
we find in simple fracture of bones.

The insertion of a conical-shaped object into the living structure,
conslitutes the punclured wound; the eflects of which will vary
much,. according as the instrument may be fine and sharp at
the point, or thick and blunt. In the first case, the wound bears
some resemblance to the injury by incision. The mischievous cha-
racter of the punctured wound depends on the parts being forced
asunder, as by a wedge. Wounds made with fine small swords,
have been healed without inflammation, merely by keeping them in
an easy and quiet state. The operation of acupuncture has no ten-
dency to cause inflammation, whereas, the wound made by forcing
in a blunt instrument or weapon produces a greater tendency to
inflammation, and that of a bad description, than any other kind of
mechanic injury. When a wound is thus made, little or no blood
is shed. The pain is peculiar and overcoming. The edges of the
wound have, at first, no disposition to approach each other, and
any attempt to approximate them by mechanic restraint, increases
the pain, and hurries onthe inflammation. This last is not confined
to the immediate seat of the puncture, but extends along the limb,
affecting the absorbents; and when suppuration comes on, it is not
confined to the wound, but abscesses form in succession in the neigh-
bourhood of it, and sometimes at a considerable distance.

As the inflammation from punctured wounds has a disposition to
extend itself, and to persist, the constitution is :1ﬁ'eci{?d with an
irritable sympathetic fever, more especially, if the tendinous struc-
ture be engaged, either in the original wound, or by the subsequent
inflammations. When punctured u:uunds are made by the teeth or
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ture perfectly, but, at the same time, will injure or disturb the
organization to a greater or less distance beyond the surfaces that
are killed. The pain arising from the contact of boiling water or
equally heated solids, is universally known, but it should not be
confounded with the pain of inflammation, which comes on later.
As in all other cases, imperfect disorganization is a stronger motive
to Far‘ts to inflame, than great destruction. Extensive burns or
scalds, which only partially kill the skim, are not only capable of
keeping up inflammation; but, from destroying a greater surface on
which the sentient extremities of the nerves terminate, may produce
coma in the first instance. In military punishment by flogging,
less inflammation follows a deep laceration, than a more extensive,
although a slighter injury to the surface of the skin.

It is a law of the animal economy, that internal and external sur-
faces that are opposed to each other are more disposed to sympa-
thize, than tissues that are continuous. All local and superficial
injuries, as inflammations of the skin, are liable to create an inflamed
state of the nearest serous surface, without involving the interjacent
tissues. I have seen this opposite inflammation set up from burns
and scalds, superficial military punishment, the irritation of a
blister, tinea capitis spreading to the face, and erysipelas. It de-
serves remark, that these internal inflammations have a peculiar
character. They keep pace with the external source of irritation.
The surface of the serous membrane is crowded with red vessels,
which do not however pour out serum. The parts are not con-
joined by coagulable lymph, nor is there any tendency to the for-
mation of pus. The constitution sympathizes more with inflamma-
tions of the serous membranes thus produced, and in a different
manner, than with those arising originally on the serous surfaces.
Instead of the inflammatory symptomatic fever, we observe prostra-
tion, anxiety, perturbation, and in severe cases there is delirium.
The event is not unfrequently fatal.

The effects of rapid friction on the surface of the skin are ex-
actly the same of a svperficial burn. How frictions can produce
such an effect is difficult to solve. It does not appear to be from
the generation of heat. It is more probable, that friction mechani-
cally irritates and inflames the skin, as we find slow and repeated
friction, from walking, raises blisters on the feet. The friction of
two opposite surfaces of the skin on each other, causes excoriation
and a troublesome inflammation. Highland soldiers suffer excoria-
tion between the thighs on a march, in consequence of wanting the
protection of breeches. Fat men also are liable to excoriation in
the cleft of the buttocks, by walking long in hot weather, because
the skin of the two sides touch. IExecoriation from two surfaces
of skin rubbing against each other is much promoted by per-
spiration. i

The reduction of the temperature of the body operates in two
ways. If the cold be extreme, it may kill the part exposed to it;
and in a lesser degree, it may change the organic sensibility, by
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not excite inflammation, except in states of general debility, or
when the structure compressed is endowed with little vitality.
When prominent parts inflame, and ulcerate by receiving pressure
from the incumbent weight of the body, it is because there is so
much weakness of the muscles, that the person cannot vary his
position in the slightest degree: the pressure, therefore, is uniformly
and permanently made. We have every reason to believe, that
the muscles in voung and vigorous people perform slight actions
amongst themselves, which, although no apparent alteration takes
place in the position of the body, serve to vary the degree of pres-
sure, and thus its bad effects are prevented.

Old and infirm persons feel some uneasiness, from lying, sitting,
or standing long in the same position, because their muscles are
inactive; and persons who are paralytic, are subject to suffer from
pressure, even when lying on the softest bed. We have the oppor-
tunity of observing, how much more parts which are in themselves
weak, suffer from pressure, in the case of the uleeration of the cica-
trix of a stump, on which the weight of the body is imposed, while
the original skin may escape. Severe pressure, when long main-
tained, gives great pain, and tendency to inflammation afterwards,
as may be shown by the military punishment of the picket.

Constriction by tight bandage, or dressing of a wounded part,
or the adhesion of dried clots of blood, scabs, or crusts, is a cause
of inflammation, too much overlooked by surgeonms, often disap-
pointing them in their object of producing union by the first inten-
tion. No part in which there is the slightest degree of inflamma-
tion, will bear the least restraint without becoming more inflamed,

and as long as constriction is maintained, no means, except its
removal, will abate the inflammation.

An uneasy and depending position, although not capable of itself
to cause inflammation, in a sound part, always aggravates the
inflammatory action, if it exist, and may be the means of provoking
inflammation in parts that are injured. This is shown by the more
untoward progress of wounds and ulcers of the lower extremities,
than in the superior parts of the body. A depending position oper-
ates by impeding the ecireculation, and accumulating the blood in
the inflamed or injured parts.

Certain irritating substances, either immediately or within a very
short time produce local inflammation, merely by their contact,
without apparently disturbing the organization. These substances
make an impression on the sentient surfaces, which is felt by them,
and they inflame in consequence, and in different ways, according
to the nature of the impression. 'Thus, the juice of mustard causes
a bright efflorescence on the skin, which although speedily pro-
duced, remains for a considerable time; the fluid of the meloe, or
blistering fly, raises a vesication ; the irritating fluid nl: the sting of
nettles instantly excites a papular inflammation ; certain species of
medusa, (therefore called sea nettles,) cause, at the very moment
of contact, red patches on the skin, with a burning and itching sen-
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sation. ‘The ointment made with tartar emetic, produces pustules.
Different essential oils, especially when rubbed on the skin, will in-
flame it, and even oceasion vesication.

It is imPnssih!e to explain how these, or any other substances, by
merely being placed in contact with the living structure, should be
the means of irritating the sensations, and exciting, consequently,
an inflammatory action. It is one of the original laws of sensation,
that different tissues feel the contact of external substances, either
agreeably, or the contrary, according to their own orgamzation
and state of sensibility. The application of the same stimulant is
attended with very different effects on the internal and external
sentient surfaces, and on one part of the latter or another. The
same parts in different individuals, vary greatly in the susceptibi-
lity to irritation, and to all foreign impressions; and even the same
part is more excitable at one time than another ; showing, that all
the phenomena of irritation depend on the state of sensibility, in
relation to the properties of foreign matter for affecting the living
structure in the mode of sensitive impression, and not by the means
of mechanical or chemical agency. We have numerous examples
of this interesting and important fact, continually before our eyes,
and yet we are always endeavouring to account for them on differ-
Eniéprinciples.

ertain animal fluids act as a species of poison, if introduced by
means of a wound, or applied upon the more sensible parts of the
skin, and thus become the cause of inflammations of peculiar cha-
racter and progress. The substances which operate the most re-
markably in this manner, are, animal matter in certain stages of
decomposition, and serum, or pus, generated by specific diseasesin
the living body. Besides these, it would seem, that all the natural
fluids may act as an irritation, when taken from one person, and
applied to another; and it is known that the cutaneus secretions, if
too long detained on the surface, especially, if that surface have a
thin integument, will inflame it. Thus, many persons cannot re-
ceive the fluids of the mouth of particular people on their lips, with-
out immediately experiencing a sense of irritation and smarting in -
those parts; this impression, however, wears off by habit. Some
persons are subject to inflammation of the glans penis and prepuce
after copulation with healthy women. A female will sometimes,
after marriage, suffer an extensive inflammation of the internal labia
and vagina, attended with a purulent discharge, although no vene-
real disease has heen communicated. Perhaps the transmission of
Ens, generated in this way, and mixed with other secretions, might
ave given origin to the true venereal inflammation. The secre-
tions of the genital organs, when too long detained, from neglect of
cleanliness, are very irritating to the tender surfaces on which they
lie, producing excoriation, and sometimes diffused inflammation of
the prepuce, or of the labia in females.

The introduction of dead animal matter, by means of a wound,

or even the application of it to the skin, has often been the cause
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of a highly dangerous discase, not urfrequently ending in death.
Every anatomical class has annually furnished examples of the
effects of this species of infection, except the dissecting class of the
Dublin University, during the time it was placed under my direc-
tion. Very simple means of prevention were employed, with so
much success, that no severe disease from wounds received in dis-
section occurred, (when the proper means of prevention had been
employed,) during the last fifteen years that I held the Professorship
of Anatomy in that University. The means resorted to consisted
in immediately washing the wounded part, and afterwards keep-
ing it wet for a few hours, with a solution of alum in water. Most
probably, any other fluid, such as the liquor plumbi, solution of sul-
phate of zine, &c., which would have the effect of coagulating the
animal substance, would answer quite as well ; but the solution of
alam was always at hand, and, I believe, if immediately applied,
would never fail in preventing infection. The same means would
probably succeed equally well, as a protection against other mor-
bid poisons, applied to the skin, or introduced by a wound.

The two stages of decomposition in the dead body, which ren-
der the animal substance most dangerous, are, that which takes
place immediately after death, and the extreme degree of putre-
faction. The latter is most apprehended, but, it usually occasions
only a diffused inflammation in the part wounded, without any seri-
ous sympathy of the constitution.

From the introduction of the recently dead animal matter, the
most dangerous consequence arise: first, a diffused inflammation in
the limb infected, communicated along the absorbent vessels to the
next lymphatic glands. To this succeeds, very rapidly, in some
instances, a highly alarming sympathy of the system. The pulse
becomes greatly accelerated, but at the same time very weak; a
sense of unaccountable distress and anxiety is felt, and expressed
in the countenance. There is sometimes an extreme prostration of
strength. The tongue is coated, and the alimentary functions are
disturbed. As the disease proceeds, inflammations arise succes-
sively in parts of the body remote from the original wound, of a
character which angments the constitutional sympathy, as they are
not hounded by the effusion of lymph. No pus is, in general, formed
in these situations, and when these tumours have been cut into, on
the supposition of their being abscesses, they have been found to
eontain usually only a bloody serum. A very common place for
these collections of fluid to form, is underneath the great pectoral
muscle, although this situation is not in the course of the absorbents,
leading from the hand to the subclavian vein. Indeed, the forma-
tion of a spurious abscess under the pectoral muscle, is one of the
most characteristic symptoms of the infection from wounds received
in dissection. In some instances, vesicles or pocks arise in the
neighbourhood of the original injury. If the disease continue in
this manner, the patient usually dies in a few days. When the af-
fection is less severe, the person may recover, with very often a
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. The secretions of the human body, when they are accumulated
in foul clothes, occasionally produce a dangerous and obstinate
inflammation of the hands of washerwomen. I have not seen any-
thing more than the common sympathetic fever arise in these cases.
If the disease be not well treated in the beginning, it is often pro-
tracted by successive and ill conditioned abscesses, in the hand and
wrist, causing long suffering, and in the end perhaps the loss of the
member.

The dead substance of other animals, besides that of the human
subject, although less dangerous, is capable of infecting somewhat
in the same way. Persons who clean tripes are liable to a pecu-
liar erysipelatous inflammation, which passes up one finger and
down another. The same has occurred from paunching a hare,
and horse killers occasionally suffer severe diffused inflammation.
The fluids of the recently killed animal are, however, much less
irritating, than the same in an advanced state of putrefaction, and
hence butchers seldom are known to suffer from wounds received
in the practice of their business; although, as already observed, the
greatest power of infecting belongs to animal substance immedi-
ately after death with respect to the human subject. Perhaps the
mode of death by bleeding, may make a diflerence in the condition
of the animal fluids. It is further a common opinion, that animals
that die from disease are not so safe to touch and eat, as those
slaughtered in a healthy state; which opinion is probably well
founded.

No part of the pathology of the human body is more curious or
inexplicable, than the transmission of peculiar diseases formed by a
morbid action, from the inoculation with fluids, or the application
of them to the skin. In what consists the difference between the
virus of the small-pox and the cow pock, no person can tell. We
have no means of distinguishing the one from the other, except by
the effects they produce. In the mechanic and chemical composi-
tion no difference can be detected between the pus in a venereal
disease and that of a common ulcer, although the one not only
produces its proper local inflammation, but affects parts remote
from the seat of contamination, after remaining dormant for con-
siderable periods. The same observations may be extended to
tinea capitis, and the itch. But the most extraordinary phenomena
which belong to the history of animal poisons, generated by disease,
are to be observed in the communication of so remarkable a dis-
order as hydrophobia, by the saliva, a natural secretion, which has
undergone no visible change in its composition. That all the fluids,
which are capable of generating peculiar diseases, and that may
again be transmitted in the same manner, depends on some distinct
arrangement of the materials composing each of the morbific fluids,
does not admit of a doubt. This peculiar quality, whatever it may
be, does not act by making a mechanic or chemical impression :
neither does it operaie in the mode of common irritation, but each
infecting fluid makes its proper impression on the sensibility of the






PROXIMATE CAUSE OF INFLAMMATION. 65

injury excites inflammation, by operating on the sensibility, is proved,
by its effect being proportioned to all the circumstances connected
with organic sensibility, and not measured by the degree of me-
chanic destruction. As one illustrative example we may mention,
that a small punctured wound of the tendinous parts of the hand or
foot would naturally indace more inflammation, than blowing off
the whole hand or foot by an explosion of gunpowder.

The most striking evidence we have of the impression on the
sensibility being the sole cause of inflammation, is found in the fact
of all the naturally close cavities inflaming from being opened, and
thence placed in a new state of sensation to them. It has been
thought to explain this fact, by the admission of air irritating the
surfaces, but when air is injected into cellular structure it produces
no inflammation ; and when collected in the cavity of the chest, by
an ulcer of the lungs opening on the pleura, it is not a motive for
that membrane to inflame. Further, when close cavities are opened,
no air enters except into the thorax, in case of the collapse of the
lungs. The viscera fill the cavity of the abdomen so perfectly,
under all circumstances, that air is not admitted through a wound,
and yet the peritoneum is peculiarly liable to inflame on this occa-
sion being given.

It is the organic consciousness or sense of exposure, or rather of
imperfection, which causes inflammation in cavities that are natu-
rally close, and hence peritonitis may be induced, by merely sud-
denly withdrawing an uneasy pressure which the abdominal cavity
has long borne, as may occur in tapping hastily for dropsy, and
neglecting to continue the accustomed pressure, by applying an ex-
ternal bandage. Peritonilis comes on, sometimes after parturition,
from the sudden removal of the feetus; and probably the uterus not
itself contracting sufficiently, may have some share in producing

uerperal peritonitis. The sudden removal of the stone from the
E!adde,r by lithotomy, although there is a transition from pain to
ease, becomes a motive to inflammation of that organ, and of the
peritoneum, and in such cases the bladder is frequently found flac-
cid, thereby creating the organic consciousness of vacuity. For
the bladder in a natural state always adapts its size to its contents,

and consequently is at all times equally full.

OF THE PROXIMATE CAUSE OF INFLAMMATION.

As all the phenomena and consequences of inflammation are dis-
played in the arterial system, it is necessary to examine the struc-
ture and vital properties of the arteries, and the relation which
subsists between these vessels and the nerves, before we can even

approach the subject of the proximate cause.
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transparent membranes of the body. I have ascertained that the
internal tunic of arteries possesses very considerable elasticity, both
in the longitudinal and the transverse direction. In this respect,
also, it is unlike the cellular and serous membranes, and the inner
coat of the veins, which have only a slight degree of elasticity.

The nerves of the arteries are derived chiefly from the sym-
pathetic system. They form, however, many communications
with filaments, which proceed from adjacent spinal and cerebral
nerves. These conjunctions in some places exhibit enlargements
or ganglia, as are represented in Scarpa’s and Walter’s beautiful

lates. Nerves have been demonstrated by Ribes on the arteries
of the brain, within the cranium, and there can be no doubt, that
the arteries of the very smallest size receive nerves, on which the
peculiar sensibility of these vessels depends, and by means of which,
the state of the small arteries is affected by remote and indirect
imfressiuns.
have said, that the fibrous or middle coat of arteries, gradually
diminishes, as these vessels become smaller, until it altogether dis-
appears in the fine branches, after which the arteries seem to be
merely membranous tubes, connected to the surrounding tissues by
common cellular substance. Simple as this structure may appear
to the eye, it is endowed, as we shall find hereafter, with the most
extraordinary properties.

It is admitted by all physiologists, that in proportion as the elastic
coat of the arteries declines, these vessels possess the power of
enlarging and contracting the size of their tubes. Bichat, who
denied muscular power to arteries, referred their action to another
property, which ll:e called insensible contractility. He, and others
have considered the contraction of these vessels, and of other tis-
sues endowed with a similar power, as their proper action, and
their extension or dilatation, as their passive state, or that similar
to the relaxation of muscles. It appears to me, that this view is
incorrect; and, as the dilatation and contraction of arteries are
essentially connected with the nature and treatment of inflamma-
tion, it becomes necessary that we should possess clear and accurate
ideas of these two phenomena.

That there is such a thing as a positive and active extension and
dilatation in the arteries, and other tissues similarly endowed, I
think, cannot be denied, since we have evidence of dilatation taking
place, under circumstances, and to an extent, that could not be pro-
duced by a mere cessation of the contractile action ; and, as we see
in all cases, where vessels are dilated, or surfaces are extended
without mechanic force, the causes are some excitement or irrita-
tion, or a necessity for the performance of some new, or more
vigorous functions. We have, therefore, the right to assume, that
the dilatation or extension of parts is their most active condition,
and that their contraction is the negative or passive state, it being
that into which tissues fall, when they are free from stimulation, or
when their functions cease, or when they are deprived of nervous
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enlarge, and soon become, not only from their increased capacity,
but thickness of their tunic, competent to carry on the circulation
in the limb: and this change in the smaller vessels iz permanent,
otherwise it would not answer the purpose intended.

In all cases of rapid growth, such as the formation of the stag's
horns, the deposition of new bone in fracture, and in necrosis, the
development of the uterus, the formation of new surfaces for the
attachment and nourishment of the feetus, and many other instances
of the same kind, the arteries assume a size and strength propor-
tionate to the offices they have to perform, on the cessation of which
they return to their original form.

In all these cases, and many others that might be quoted, it is evi-
dent, that the dilatation of the arteries is the result of some excite-
ment, and is attended by increased vascular power, and energy of
function: while, on the other hand, the contraction of the arteries
is the consequence of diminished vital power. Thus, itis produced
by cold, fear, and all depressing passions, by hemorrhage, by great
injuries, and shocks to the nervons system, and in ail prostrations
of the powers of the body. It continues, and in an extreme de-

ree, after the extinction of the life of the individual; and hence

e paleness of the dead body, in which even the lips, and other red
surfaces, and inflamed parts lose their colour. The recently dead
body is known to be vnsuitable for injection, and the most success-
ful injections are made after putrefaction has commenced, when the
collapse of the arteries yields to the force of the injected fluid. At
this period even the coarse waxen injection will return by the large
Velns.

Similar phenomena to those I have described as belonging to the
arterial system, are observed in the other tissues endowed with
tonic powers. Thus, the biliary ducts, the ureters, and the urethra,
dilate to admit the passage of a calculus, and afterwards return to
their original form. When there is nothing l;&ssing through these
canals, they go into the state of collapse. It is by means of the
continual contraction of the urethra, that the urine is retained in the
bladder, in place of by a sphincter muscle, which has no existence.
If there were such a muscle it would be useless, as no sphincter can
retain a mere fluid, when there is muscular power to exgei it. The
sphincters all relax in extreme degrees of wgakness, and in death ;
but the collapse of the urethra becomes increased to such ex-
tent, that the bladder will sometimes burst, if it be attempted to
overcome the resistance of the urethra, by distending the bladder
with air or fluid passed in through the ureters,. What is called
spasmodic stricture of the urethra, seems to be an increased dispo-
sition to the natural state of collapse. It is produced by cold, and
damp, and by fear ; causes which ocecasion similar effects on other
tonic tissues.

The dilatation of the living urethra is governed very much by
habit, and would appear to be in some degree under the influence
of the will, of which, one is I think conscious, in the act of discharg-






























| i

OF CONGESTION. 79

induced by scratches of the skin, that fester, and from the fretting
of the slight wound made in venesection. In the phlegmonous
erysipelas there is more vigour of the constitution, than in the sim-
ple forms of the complaint. In such cases attempts are made to
produce imperfect suppuration. . When phlegmonous erysipelas
comes on after injuries, it is generally to be imputed to the misma-
nagement of the patient or of the surgeon, unless there be a strong
tendency in the constitution to the disease.

Catarrhal inflammation always bears some resemblance to the
erysipelatous, and in some instances is truly of that nature, and
when yellow serum is extravasated around the opening into the air
tube, constituting the cedema of the glottis, the disease is sometimes
suddenly fatal.

Some vesicular inflammations as the zona or shingles, where the
vesicles become confluent, have a good deal of tt%’e character of
erysipelas, although the progress s different. Most vesicular dis-
eases are produced by the same fault in the constitution, as erysipe-
las itself.

OF CONGESTION AS CONTRADISTINGUISHED FROM INFLAM-
: MATION.

It is by no means uncommon for persons in examining dead
bodies, to mistake every appearance of the accumulation of blood
in the vessels, for the effects of inflammation thus confounding
conditions of parts, totally different from each other. Itis obvious,
that such an error must lead to false notions in pathology, and
serious dangers in practice. Even those who admit the distinction
between congestion and inflammation, are not aware, I believe, of
the degree or extent of the difference between these two states.

Congestion, properly speaking, belongs to the venous system.
It is caused by any mechanic impediment to the free motion of the
blood in the veins: such as obstruction to the circulation of the
blood in the liver, the lungs, or other important organs, ot by pres-
sure on the trunk of any vein. Itis also brought on by the sup-
pression or diminution of natural secretions, and by supplying the
body with more nutriment than is expended in growth or secre-
tion. It is sometimes induced, and always favoured by dejection
of mind and sedentary habits, which serve to accumulate the blood
in the venous system, and to embarrass the circulation.

Every impediment to the passage of the blood through the small
veins, necessarily renders its motion slow, and whether this be
suflicient of itself, to make the blood liquid, and indisposed to
coagulate or not, I do not know. The blood, however, is so fluid,
in many cases of congestion, that it transudes through the coats of
the veins, into the surrounding cellular membrane. This fact was

O%




































OF THE REMEDIES FOR INFLAMMATION, 91

severe injuries, where the inflammation cannot be restrained by
other means, as in compound luxations, after the stage of pain
which ensues from the shock has been removed by soothing means ;
and here it is particularly necessary to attend to the rule of cool-
ing the part by gradual steps. The cold also must be maintained
until the period for inflammation has passed by, and afterwards it
should be gradually withdrawn. I understand that some surgeons
in London have failed in this mode of treating compound luxation,
from restoring the temperature too soon and too suddenly, by which
the inflammation returned with increased violence. In all cases
where hemorrhage is to be apprehended, the use of ice or iced
water is most valuable, and may save the patient from the applica-
tion of ligatures to small arteries. I have treated cynanche tonsil-
laris by the frequent use of a gargle of iced water, with remarkable
success. The disease has been by this means arrested in a few
hours. I have also found ice to be effectual in stopping obstinate
hiccup, when all other remedies had failed.

Ice or iced water is better for the purpose of generating a great
degree of cold, than any of the frigorific mixtures. Some of the
latter would congeal the part, none of them would be proper with
a raw surface, and it is rarely necessary to reduce the temperature
m an extreme degree, without the existence of a wound. When
they are proper it may be useful to know, that the mixture of five
parts of muriate of ammonia, five parts of nitre, and sixteen parts of
water sinks the thermometer from 50° to 10°; equal parts of nitrate of
ammonia and water reduce the temperature from 50° to 4°, and
five parts of sulphate of soda, with four parts of diluted sulphuric
acid, bring down the instrument from 50° to 3°

Cold in a moderate degree is generally suitable where the inflam-
mation is not very violent, and is accompanied with heat. The
most convenient mode of obtaining it, is by irrigation with cold
water. The age of the patient, and the character of the inflamma-
tion, are, however, to be taken into consideration. Irrigation is
more suitable for the hot months of summer, than the winter season.
It is also better calculated for hot climates than others.

A very simple rule may be safely followed with regard to the
use of cold applications, which is, to consult the feelings of the
patient. Wherever they alleviate the pain, they do good, and
wherever they have not this effect, they are improper.

Mercury came into use as a remedy for inflammation, by being
employed for the cure of the venereal disease, and being found par-
ticularly efficacious in venereal iritis, it was tried in iritis from other
causes, in which an equal success attended its administration. Tt
was next given in many inflammations of t}lc viscera. Bef?re this
period, however, the remedy had been relied on as a specific, for
affections of the liver contracted in tropical climates.

The mercurial action restores the balance in the circulation, dis-
poses of a good deal of the blood, by augmen_tipg many of the secre-
tions not commonly affected by qglfr medicines, and creates an




































OF THE KREMEDIES FOR INFLAMMATION. 103

A poultice favours the formaticn of pus, and causes a throbbing or
pulsating pain, and a feeling of tenderness in the part, which are
the natural attendants on the process of suppuration. It imbibes
the pus it serves to create, and thereby becomes more irritating. A
poultice, before it is many hours on, is a mixture of sour farinace-
ous substance, rancid oil, and pus, oppressing the part by its weight,
and beginning to adhere round its edges to the skin, creating the
sense of constriction.

In order to judge of the eflects of poultices, it is only necessary
to visit an hospital, where they are much employed, before the sur-
geon comes round, when the sufferings of the patients will be suffi-
ciently obvious; and to contrast this state of feeling, with that
which arises after the poultices are taken off, and the wounds and
ulcers bathed for some time with tepid water; the soothing and
comforting effect of which, is better known by the patients, than
the surgeon, and therefore they prolong it as much as they can.

Water dressing has not only better, but very different effects
from poultices; it either prevents or diminishes the secretion of
pus : a wound may at first yield a little purulent fluid, but in a short
time this will be furnished in so small a quantity, as hardly to stain
the lint. The pus, even from an uleer, rapidly diminishes under
water dressing. 1 remember a case of a very extensive ulcer of
the leg, to which I applied it; the patient pulled off the dressing in
the night, because, as he said, * it was stopping the discharge,” he
conceiving, like many surgeons, that no open surface cou d heal
without suppurating. ~ Granulations also which are rendered exu-
berant by poultice, are either never formed, or exist in a very slight
degree under water dressing.

Instcad of the throbbing pain produced by a poultice, being ex-
cited, all pain is removed by the use of this remedy. A man ina
fight with another, had the nail of his thumb bitten ihrough near
the root. The water dressing was applied. A day or two after I
met him with a poultice on his thumb. On inquiring why he re-
moved the first dressing, he said “ there was no use in keeping it on
any longer, as it took away all his anguish,” he supposing a poul-
tice the proper application for the cure. In a word, the tendency
of water dressing (if it be properly conducted) is to induce the cure
of wounds and ulcers, not requiring excitement, by the approximat-
ing or modelling process already described.

The employment of water as a remedy for wounds and inflam-
mation, is no doubt of very ancient date. Hippocrates is said to
have discovered, by the inscriptions in the the temple of Alsculapius,
that the priests had used water mixed with secret ingredients, in
order probably to give the remedy more importance in the eyes of
the people.

Hippocrates himself seemed to have understood more of the
modes of application of water, and of its adaptation to particular
circumstances, than we discover in the practice of many who have
lived in later days. He used warm water in gangrene ; sea water
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