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THE

PRINCIPLES AND PRACTICE OF SURGERY.

CHAPTER 1L
INFLAMMATION.

Definition.—Inflammatiom may be defined,—* a peculiar perversion
of nutrition or of secretion,” attended with various abnormal conditions
of the blood and its vessels, the most essential of which is exudation in
the affected part.

To give greater clearness to the deseription of the phenomena of in-
flammation, we shall, in the first instance, allude to those produced by
one of its most common forms.

Symptoms.—The symptoms of inflammation are divided into the loeal,
comprehending the unusual appearances presented by the inflamed part,
and the constitutional, affecting the general system.

Local Symptoms.—The principal local symptoms are the six follow-
ing : redness, swelling, heat, pain, abnormal exudation, and impairment
of funetion.

I. REDNESS.

Cause.—This symptom arises from an inereased guantity of blood in
the inflamed part, not only in the larger vessels, but also in the capil-
laries. The smallest of the capillaries, in their natural condition, are
invisible to the unassisted eye, and allow only one blood globule to pass
through at a time; but in inflammation they become so enlarged as to
allow several to pass abreast. In some inflammations the redness is
partly caused by extravasation of blood, but in most instances it depends
on enlargement of the capillaries, and the consequent increase in the
quantity of blood contained by them.

Varieties as to tint, extent, and form.—The tint of the redness varies
in different inflammations ; in common acute and sthenic inflammation
it is bright and vivid, and the colour of arterial blood; in chronic and
asthenic inflammation it is more of a dark or purple hue ; in erythema
it is a bright rosy red, and perfectly continuous; in erysipelas it is of a
darker reg; in erysipelas attended with great bilious derangement, it is
of a yellowish red; in syphilitic inflammations it has something of a
copper tinge; in scrofulous mﬂa.mamatmn 1t presents a peculiar soft
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appearance ; and when the inflammation is about to result in gangrene,
it 1s of a dark purple or blackish hue.

The extent and form of the redness vary according to the character
and intensity of the inflammation, and the nature of the tissue princi-

ally involved. In phlegmon, for example, it is circumscribed, in ery-

sipelas diffused ; in phlegmon it is gradually and insensibly lost in the
surrounding parts ; whereas, in the erratic form of erythema, it presents
a distinetly defined margin, or may be said to be abruptly circumscribed.
With regard to form, it may be linear, as in inflammation of veins and
lymphaties ; or punctiform, as in inflammation of the villi of a mucous
membrane, which is not itself involved; or ramiform, as when the
smaller arteries and veins only are seen distended; or capilliform, as
when the distension of some of the capillaries is also seen; or uniform,
as in erysipelas, when there is one continuous blush of efflorescence.

The presence or absence of redness is not, by itself, a proof of the pre-
sence or absence of inflammation.—Redness alone does not constitute
inflammation ; for it often exists without inflammation, as in the erimson
spot of the hectic cheek, or in the blush of shame, or when produced by
friction, or by the application of heat, or by the cupping glasses. On
the other hand, the absence of redness is no proof that inflammation
does not exist ; for some inflammations, as those of the cornea and of
the arachnoid membrane, are attended with opacity instead of redness.
It is only in conjunction with other local indications that redness is re-
garded as a symptom of inflammation. The diagnostic peculiarity of
inflammatory redness is its continuance so long as the inflammatory
action, which causes it, still remains.

II. SWELLING.

Cause.—The swelling may, in the early stage of the inflammation,

_ be occasioned in some slight degree by

Fig. 1. the increased quantity of blood ; but it is

chiefly caused by the effusion into the in-

tervascular spaces of some matters called

produets of inflammation. The nature of

these matters will afterwards be consi-
dered.

The extent of the swelling depends
partly on the kind and violence of the in-
flammation, the more violent the action,
the greater generally being the inflam-
matory effusion, and partly on the nature
of the part affected, being greater in loose
and relaxed textures of a supple and dila-
table character, such as cellular tissue, than in those of g hard unyield-
ing nature, such as bones. In loose textures, generally, the swelling is
most remarkable. : -

Fig. 1. Granules and granular masses, filling up the intervascul
ing the “?ael ntE . T:IE tr;_mspnrent nluciei of cells may be seen hirirsufﬁﬁ:? i.;?n;
the granules. Examples of intervascular deposit. Plenty of this wi I
torily for swelling.— Bennett, ¥ of this will account satisfae-
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The consequences of swelling vary much according to the impor-
tance, the delicate nature, the situations and relations of the part affected.
In textures superficially situated, which do not perform a function of
great importance, which are loose and dilatable, and so placed that the
swelling cannot prevent the performance of any function essential to the
animal economy, the occurrence of swelling is followed by relief, and
is, therefore, favourably regarded by the surgeon; whereas, in some
internal organs, in the sub-mucous cellular tissue of the glottis, and in
many textures of a delicate nature, a very slight degree of effusion is
sufficient to lead to a fatal result, and in some firm an§ unyielding struc-
tures it not unfrequently causes the total destruction of the part in-
flamed. The intelligent practitioner, therefore, in forming a correct
judgment of the consequences likely to result from the effusion of pro-
ducts of inflammation, will be guided by a consideration of the site,
relations, nature, and importance of the affected part.

Of swelling, as a symptom of inflammation, it may be remarked, that,
like redness, 1t is generally greatest at the centre of the inflammation,—
that it is, in most cases, gradually lost in the surrounding parts,—and
that alone (as may be proved by many examples), it is no certain evi-
dence of inflammation.

ITI. PAIN.

Pain varies in kind.—There are great varieties in the kinds of pain,
depending on the part principally affected. It may be of a burning,
tingling, or pruriginous character, as in certain inflammations of the
skin,—or throbbing, as when the cellular tissue is affected,—or ex-
tremely acute, sharp, and lancinating, and greatly increased by stretch-
ing the inflamed part, as in inflammation of serous membranes ;—some-
times it is dull, heavy, obtuse, of an exceedingly oppressive character,
and attended with a feeling of nausea, as in inflammations of some
glandular organs ;—and sometimes it is of a severe, bursting character,
as in inflammations of ligaments, fascie, periosteum, or bone.

Pain varies in degree.—Pain, in different kinds of inflammation,
varies much in degree, being, in some kinds, exceedingly intense, so as
to constitute by far the most urgent symptom, while in others it is com-
paratively slight. In some inflammations, under certain circumstances,
there is no pain. Usually the intensity of the pain is in the direct ratio
of the firmness and unyielding nature of the part affected. For exam-
ple, ligament, bone, and fasciz, structures which, when sound, are
endowed with little sensibility, are extremely painful when they become
the subjects of inflammation. There is generally more pain in external
inflammations, and in inflammations of the investing membranes, than
in those which affect the substance of the viscera, or mucous mem-
branes. Ininflammation of some parts of mucous membranes, there is only
a sense of heat and uneasiness not amounting to actual pain. The pain 1s
generally greater in common, than in specific inflammations, with the ex-
ception of gout. Of inﬂammathn anttended‘mth pain, the following
examples may be enumerated :—insidious and indolent forms of secrofu-
lous inflammations, in which extensive disorganization is often produced
without the patient having ever been conscious of actual pain ;—inflam-
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mation in a part the subject of paralysis, or succeeding the division of
the sensitive nerve of the eye, or in cases where the sensibility of the
patient has been benumbed by the habitual use of intoxicating liquors ;—
very dangerous inflammations of the lungs in low kinds of typhoid fever,
and those inflammations which affect the mucous membrane of the uri-
nary passages, in complete anasthesia of the lower parts of the body.
The absence of pain, therefore, is no certain evidence that inflammation
does not exist; and it is equally true that its presence is no sure proof
of the existence of inflammation ;—of this we have examples in cases of
neuralgia. There is usually no difficulty in distinguishing between in-
flammatory and neuralgic pains; the former are invariably aggravated
by pressure, whereas the latter are not only not increased, but often re-
lieved by it. Neuralgic pain is generally intense from the commence-
ment, and sometimes subsides suddenly; inflammatory pain steadily
increases while the inflammation advances, having been at first, perhaps,
nothing more than a slight increase of the natural sensibility. The
sudden subsidence of pain in violent inflammations is more to be dreaded
than desired, as it gives good reason to suspect that the part has lost its
vitality, from the inflammation having gone on to gangrene.

The site of the pain is generally the site of the inflammatory action,
but is in some instances at a distance from it; for example, in inflam-
mation of the bladder or kidney, the pain is felt at the point of the
urethra ; in inflammation of the hip joint, it is felt principally at the
knee; in inflammation of the diaphragm, or upper part of the liver, the
Fa.in is at the right shoulder; in some inflammations of the brain, it is

elt more along the spine; and in inflammation of the spinal cord, it is
sometimes felt along the thorax, and in parts of the limbs, more than at
the seat of the disease. In all such cases the pain is termed sympathetic,
and is met with principally in those instances in which the inflamed and
?Bmfﬂl parts are closely connected together by function ; or where the
atter contain the terminal expansions of nerves whose trunk or branches
pass through or near the former. To avoid errors in diagnosis, these
peculiarities as to the site of the pain should be carefully kept in view.

Uause of Pain.—The pain has been by some ascribed to compression
of the nerves of the inflamed part by distended vessels and effusion; b
others to an exaltation of nervous function, or to a painful stretching of
the nerves arising from the distension of their small nutritious vessels ;
and by others to an impression produced on the nervi vasorum by the
slight dilatation and elongation of the arteries during each impulse of
the blood. From the facts that the pain is great where the nerves are
most liable to be compressed, and that it is always inereased by pres-
sure (unless the pressure be steady, uniform, and such as to support the
whole of the inflamed part), and from other considerations, it seems
highly probable that pressure is the chief cause of the pain.

IV. HEAT.

Preternatural heat is usually characteristic of
was no doubt the general presence of this s
idea of the changes which take place in iufly
adoption of the term derived from inflammo,

inflammation, and it
mptom, and an erroneous
ammation, that led to the
to burn. This Symptom,
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like redness, varies much in degree, according to the violence of the
inflammatory action, and the situation of the affected textures: in acute
phlegmon, erysipelas, and certain inflammations of the skin and mucous
membranes, it is considerable, and much complained of ; while in some
inflammations it is so slight as to be scarcely felt at all, or appreciated
by the patient.

John Hunter made many experiments and observations to ascertain
the actual increase of temperature caused by inflammation. He excited
inflammation in the vagina and rectum of an ass, and in the cavity of
the thorax of a dog; and in none of these instances did he ever observe
the temperature to rise more than one degree above the natural heat of
the part. He had occasion to operate on a man in St. George's Hos-
pital for the cure of hydrocele, and on drawing off the fluid he found
that the thermometer, on heing introduced into the cavity of the tunica
vaginalis, stood at 92°; the next day, when inflammation had taken
place, it stood at 98%, being an actual rise of 6§ degrees. He ohserved
that on applying a blister to the chest, the difference of heat in the in-
flamed and surrounding parts did not exceed one degree or two ; whereas
on applying a blister to the extremities, which are naturally colder, the
difference between the healthy and inflamed parts was found to be from
five to six degrees.

These experiments and observations warranted the following con-
clusions :—That the increase of heat is not so great as the patient
might by his feelings be led to imagine, nor as a bystander might sup-
pose before making the experiment; that the greatest rise of tempera-
ture is found where the inflamed part is considerably removed from the
centre of the circulation, and where the natural temperature is several
degrees below that of the blood at the heart; that the actual rise of
temperature in deep-seated parts is not more than one degree, but that
in parts remote from the centre of circulation it may be several degrees;
and that in every instance the heat is below the temperature of the
blood at the heart. It is in the parts remote from the centre of circu-
lation that the heat is most complained of.

The thermometer, however, only measures the degree of actual heat,
whereas what the patient experiences is the sensation of it ; and when
we consider that not only is the sensibility of the inflamed part in-

- ereased, but that the functions of the mnerves also are increased and
perverted, we need not be surprised that it is sometimes a very distressing
symptom. An excellent writer on surgery has very happily remarked,
“The heat of inflammation is partly actual, as ascertained by the ther-
mometer, partly the result of perverted nervous function, estimated
only by the patient.”

John Hunter attributed the augmented heat to the increased influx
of arterial blood. In all cases, animal heat is believed to be derived
from the mutual action between the oxygen and the carbon and hydro-
gen of the tissues; and we may therefore conclude with Liebig, that
together with an increased influx of blood, there is an increased amount
of this kind of combustion, or an unnaturally rapid oxidation of the
inflamed tissues.
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V. AENORMAL EXUDATION.

In every instance of undoubted inflammatory action, an exudation of
blood-plasma occurs, and according to the ideas now entertained, this
symptom is essential to inflammation. On this subject, I cannot deny
myself the pleasure of giving the following quotation from Dr. Bennett's

mirable * Treatise on Inflammation.””—¢ Pain, heat, redness, and
swelling, have been made to play too important a part in our views con-
cerning inflammation. They are only present when the lesion affects
the external surface, and are by no means applicable when it attacks
many internal organs. I have seen cases of encephalitis, where no
pain or heat was manifested before death, and where no redness or
swelling was to be afterwards discovered, although an undoubted
inflammatory softening existed. Inflammation also may attack the
lungs, liver, kidneys, &ec., and yet one or more of these supposed car-
dinal symptoms be absent. Again, slight incisions as those with a
razor, are generally supposed to heal by means of inflammation, and so
they do; but where is the pain, heat, redness, or swelling! In short,
the symptoms of phlegmon, which so frequently come under the notice
of surgeons, have been by them too generally applied to all inflamma-
tions. An analysis of these symptoms also will show that, whilst some
depend upon the previous congestion, others are attributable to the
exudation that follows it. Thus the heat and redness are caused by
the former, whilst the pain and swelling usually result from the latter.
The presence of these symptoms, therefore, cannot be considered as
essential to inflammation ; whereas the state can never exist, however
slight, or however severe, without exudation of blood-plasma. Other
pathologists have felt the difficulties which attend the considering exu-
dation as a result rather than as the essential phenomenon of inflamma-
tion. Thus Dr. Alison observes, ¢ In order to give the requisite preci-
sion to the general motion of inflammation, as a local change of the
condition of any part of the body, it seems only necessary to include
in it, besides the pain, swelling, heat, and redness, the tendency always
observed, even when the changes in question are of short duration, to
the effusion from the blood-vessels of some new products, speedily
assuming in most instances the form, either of coagulable lymph, or
of purulent matter.” If instead of tendency to we read existence ol
effusion, the principle laid down is certainly correct.” ’

VI. IMPAIRMENT OF FUNCTION.

Impairment or perversion of function is an almost invariable symptom
varying much in character according to the organ affected, and the
degree and progress of the inflammation. In Imany cases the function
i8 first increased, then perverted, and afterwards, entirely arrested.
Of many examples of this symptom, I shall mention only the following
The brain, when inflamed, no longer continues to perform its office, as
an organ of intellect, having its function at first perhaps exalted as in
delirium, and after“:&rl:!.s entirely suspended on the supervention of
coma ; the stomach is incapable, in inflammation, of performing its
office, as a digestive organ; the kidney ceases to be useful as a,gum-
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poietic viscus ; the bladder becomes impatient of the least distension by
urine, and the eye becomes intolerant of the slightest impression of
light. The perceptions of taste and smell are lost in inflammations of
the mouth and nostrils, so that the parts are incapable of performing
their special functions, while at the same time, their common sensibility
is often considerably increased, and inflammations of the ear, or of the
muscles and vessels, the affected parts fail in the performance of their
proper functions. In internal inflammations, derangement of function
is frequently an important guide towards forming an accurate diag-
nosis.

Constitutional symptoms.—The constitutional symptoms may be con-
veniently arranged into two general divisions :—first, the symptoms of
sympathetic inflammatory fever; and second, the inflammatory appear-
ances of the blood.

I. SYMPATHETIC INFLAMMATORY FEVER.

Various names have been employed at different periods to designate
this disturbance in the general system :—it has been called Sympathetic
Inflammatory Fever, Constitutional Fever, Sympathetic Synocha, Gene-
ral Vascular Reaction, Constitutional Disturbance, Sympathetic Fever,
Symptomatic Fever, &ec.

The patient generally has a sense of coldness, rigors, lassitude, and
feebleness, followed by heat and dryness of skin, and generally by
increased strength, frequency, fulness, and hardness of pulse.  This is
not, however, invariably the condition of the pulse; for example, in
inflammation of the stomach and intestines it is small and exceedingly
feeble, there being an early and decided depression of the action of the
heart occasioned, as is supposed, by the combination of nausea with
pain; and in inflammation of the brain attended by coma, the pulse is
comparatively soft and slow. The respiration becomes hurried, and
there is often an uneasy sensation of oppression in the chest; the face
is flushed, and the head generally hot; the patient is restless, does not
sleep well, complains of much general discomfort, and of dull pains in
the loins and limbs; he eannot command his attention, and both the
will and the power to exert himself are diminished ; he loses his appetite
and is usually thirsty ; the tongue becomes white, loaded, and dry; the
mouth is parched; the various secretions are deranged and diminished ;
the bowels constipated, the urine scanty and high-coloured, the func-
tions of digestion and nutrition interrupted; emaciation soon becomes
great, and debility excessive; there is incapacity for any mental exer-
tion, and, ultimately, the mind is apt to become confused.

Sympathetic inflammatory fever is especially marked by the absence
of certain symptoms which distinguish the different forms of what is
called idiopathic fever, and more particularly by the absence of petechiz,
of any special eruption on the skin, or the peculiarly overpowering
depressio febrilis, muttering delirium, subsultus tendinum, and stupor;
in short, by the absence of those peculiar signs of derangement of the
nervous system to which we give the name of typhoid symptoms.
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1I. INFLAMMATORY APPEARANCES OF THE BLOOD.

When blood taken from a person labouring under inflammation 1s
received into a spherical, or into a deep vessel, and allowed to remain
at rest, the two parts into which it separates itself, namely, the clot, cruor,
or erassamentum, and the serum, present the following pecuharities :—

The clot is firmer and denser than that of healthy blood ; the upper
surface, which is of less diameter than the lower, is covered over with a
whitish layer formed of fibrin, constituting what is called the buffy coat,
and this surface is sometimes hollowed out into a cuplike form, in which
case the blood is said to be both buffed and cupped. Under these cir-
cumstances, the coagulum is usually oval, but truncated at both extremi-
ties, broader below than above, and often adherent to the bottom of the
recipient vessel. The coagulable lymph of surgeons, which is observed
on cut surfaces, is identicaﬁn appearance and chemical characters with
the buffy coat, and they, no doubt are the same substance. The appa-
rent ratio of the elot to the serum is variable, depending materially on
the figure of the containing vessel. When the coagulating blood is con-
tained in a spherical vessel, the particles of fibrin, being little removed
from a common centre, are more powerfully attracted towards each other,
yield a denser clot, and squeeze out more serum than when the coagula-
tion takes place in a shallow, wide basin, when the particles are spread
over a large surface. The clot, in the one case, is compact and small;
in the other, being spongy and retaining much of the serum, it appears
to be of a larger size, although the actual quantity of solid matter 1s the
same in both. When the blood is sizy, 7. e., but slightly changed, the
clot is, for the most part, cylindrical, and floats in the serum.

The coagulation of blood taken from a person labouring under in-
flammation takes place more slowly than that of healthy blood; and to
this circumstance the formation of the buffy coat has been sometimes
ascribed. It may, indeed, be assisted by the slowness of coagulation;
but it has been proved by many observations to depend principally upon
some vital change in the blood itself, in consequence of which there is
an unusual disposition to a separation of the fibrin from the red par-
ticles, or, as it has been expressed, “to a sort of repulsion between
them.” This is exemplified, as was first particularly pointed out by
Schreeder van der Kolk, in blood abstracted by venesection during in-
flammation, and placed so as to form a mere film, so thin as not to
permit a stratum of the buffy coat to be over a stratum of red particles;
when the fibrin and the red ]é:[?,rticles separate from each other laterally
by horizontal movements. This separation is distinet and immediate,
and gives rise to a spotted or mottled appearance, which, like the
cupped and buffed appearance, is vegarded as characteristic of inflam-
mation. By means of the microscope the separation may be beautifully
seen in a single drop of inflammatory blood—the red particles become
aggregated together in the form of rolls, which present an areolar ar-
rangement, and leave interspaces for the fibrin, ¢ lymph-globules,” and
serum.

Such are the chief appearances of inflamm atory blood. With referénce
to the buffy coat 1t is to be remarked that its extent varies according
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to the violence and duration of the inflammation, and according to the
character of the texture involved, being much greater in inflammation
of fibrous and serous textures than in that of the parenchyma of internal
organs; and that it is present in certain states unconnected with in-
flammation, as in the state of pregnancy, in the blood of chlorotic
females, and in that of persons affected with general plethora.

LOCAL CHANGES.

By the aid of a microscope the following phenomena may be readily
seen in the transparent parts of animals, as in the web of a frog's foot,
after the application of a stimulus capable of exeiting inflammation, such
as aleohol, or acetic acid.

I. The capillary vessels are narrowed and the flow of blood through
them accelerated. This stage is of very short duration, more especially

Fig. 2. An exact copy of a portion of the web in the foot of a young frog, after a
drop of strong aleohol had been placed upon it. The view exhibitz a deep-seated artery
and vein, somewhat out of focus; the intermediate or capillary plexus running over
them, and pigment-cells of various sizes scattered over the whole. On the left of the
figure, the cireulation is still active and natural. About the middle it is more slow, the
column of blood is osecillating, and the corpuscles crowded together. On the right,
congestion, followed by exudation, has taken place, constituting inflammatery action in
the part.

a. A deep-seated vein, partially out of foeus. The current of blood is of a deeper
eolour, and not so rapid as that in the artery, It is running in the opposite direction.
The lymph-space on each side, filled with slightly yellowish blood plasma, is very appa-
rent, containing a number of colourless corpuseles, clinging to or slowly moving along
the sides of the vessel.

6. A deep-seated artery, out of foecus, the rapid current of blood allowing nothing to
be perceived but a reddish-yellow broad streak, with lighter spaces at the sides.

Opposite ¢, laceration of a capillary vessel has produced an extravasation of blaod,
which resembles a brownish-red spot.

At d, congestion has occurred, and the blood-corpuscles are apparently merged into
one semitransparent, reddish mass, entirely filling the vessels. The spaces of the web,
between the capillaries, are rendered thicker and less transparent, partly by the action
of the aleohol, partly by the exudation. This latter entirely fills up the spaces, or only
coats the vessel.— Dennetl.
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when the stimulus is very powerful; in which case it may pass s0 quickly
into the next as to escape observation. L

II. The vessels become greatly distended, and the flow of blood is
slower than usual.

Such beyond all doubt are the first and second abnormal changes
produced by the ap lication of the stimulus. o8

TTI. The blood flows irregularly: it oscillates, that is, it goes back-
wards and forwards, and often is absolutely stagnant for a time. In
the neighbourhood of the parts thus affected the vessels are distended
and the circulation through them is more rapid than is natural; and
over all the affected surface new vessels become visible, the explanation
of which is believed to be that the red particles are received in
abundance into vessels which previously contained them in such small
quantities as not to be perceptible. _ .

IV. The vessels.become greatly distended, and the circulation of
blood ceases entirely.

V. Blood becomes effused into the surrounding textures by rupture
of the vessels, and liguor san%iuia is exuded without rupture.

I. Besides these changes in the size of

Fig. 3. the vessels and the movement of the blood,

i others are observed in the relation of the

corpuscles of the blood to each other, and to
the walls of the vessels.

In the transparent parts of animals in the
natural state, the red corpusecles of the blood
circulate in the centre of the blood-vessels:
and on each side there is a space containing
the liquor sanguinis, and the lymph-cor-
puscles. Two currents are thus circulating,
one in the centre, consisting of the red cor-
puscles, the circulation of which is very
rapid ; and the other at the sides, consisting
of the liquor sanguinis with the lymph-cor-
puscles, the circulation of which is compara-
tively very slow. In inflammation the fol-
lowing abnormal changes may be seen. The
lymph-corpuscles proceed very slowly in the
lymph-spaces, and some of them become
adherent at certain parts to the sides of the vessels. The central
column of red particles, as the vessels distend, becomes enlarged ; the
corpuscles encroach on the lymph-spaces, and gradually come into
contact at some parts with the walls of the vessels; they become
adherent to each other, so that their individual forms are no longer
perceptible, and ultimately the vessels giving way some blood becomes
extravasated, and the liquor sanguinis exudes through the walls of the
vessels. The ex_udatlun of liquor sanguinis constitutes the essential
phenomenon ::rf mﬂamma.tu:_rn, or in other words, its characteristic or
pathognomonic feature; while the other phenomena constitute the state

Fig. 3. Two vessels coated with granule

&, nuclei, and d /]
Example of Exudation.— Benneyt. AR SORFIRIR B e corpuscles.
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sion of Serum, Eaudation of coagulable Lymph, Suppuration, Uleera-
tion, Gangrene, and Sphacelus. :

I. RESOLUTION.

Resolution is said to oceur when the symptoms gradually subside, and
the liquor sanguinis hecomes absorbed, so that no trace of it remains,
and the part returns in all respects to its former condition and integrity.
There is in short a subsidence or resolution of the inflammation, and
this result, therefore, may be properly considered a termination of in-
flammation. The subsidence may be gradual, when the process is called
resolution ; or it may be sudden without symptoms of inflammation
appearing in any other part, when it is called delitescence ; or it may be
sudden and abrupt, and the inflammation may suddenly appear in an-
other part, and then metastasis is said to take place.

IT. EFFUSION OF BERUM.

The liquid is deposited by exudation through the vascular coats yet
entire, and consists principally of the serum of the blood slightly modi-
fied, being of higher specific gravity, and containing more albumen than
in health, with more or less of fibrinous matter, This result is some-
times seen surrounding an inflamed part, in the centre of which there
are other results of inflammation, and then the effusion into the areolar
tissue surrounding the part in a higher grade of inflammation constitutes
cedema, which is indicated by pitting on pressure. Diffusion of serum
presents itself in inflammation of serous membranes, as for example, in
pleuritis, when the quantity poured out is in some instances very great;
and in such cases, if the effusion has taken place rapidly, it will be found
on careful examination that the supernatant portion is usually clear,
and the deeper portion turbid and more dense, owing to the fibrinous
F:-rt.inma being of greater specific gravity, and sinking to the bottom.

n this instance the blood-plasma which exudes separates into the serum
and fibrin. The appearance, however, of the effusion varies according
to the acuteness of the inflammatory process. The consequences of
serous effusion vary much according to the part affected ; in some sitna-
tions it is comparatively harmless, while in others a trifling amount of
effusion is sufficient to destroy life.

Serous effusion is often the result of congestion not inflammatory, and
often of venous obstruction unconnected with inflammation. In every
instance of undoubted inflammatory action, exudation of blood-plasma
takes place, and the fluid, when poured into a cavity, is more or less
turbid, and contains fibrin ; whereas, when unconnected with inflamma-
tory phenomena, the fluid is clear, and holds no fibrin in solution.

IIT. EXUDATION OF COAGULABLE LYMPH.

Of many examples which could be mentioned of this result of inflam-
mation, two of the most frequent and striking are to be seen on the free
surfaces of inflamed serous membranes, and on the edges of cut wounds.
This has been called the adhesive stage of inflammation, and in wounds
it leads to the union called by surgeons union by the _ﬁr;t intention. In
inflammation of serous membranes, the appearances presented h.';r the
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coagulable lymph vary according as the inflammation has been more or
less acute, and in instances where it has been decidedly acute, accord-
ing as it has been found more or less rapidly fatal.

The coagulable lymph, at the earliest period, and while it presents
the gelatinous semitranslucent appearance, seems to consist of filaments
made up of minute molecules arranged in lines. When the lymph be-
comes opaque, 1t appears to consist of the same filaments, larger in size,
and consequently more distinet but less molecular, together with a quan-
tity of corpuscles, which, on account of their constituting the charac-
teristic structure of plastic lymph, have been denominated plastic cor-
Euscles. When the lymph has become consistent, and the fluid part

as been absorbed, cells, undergoing development into fibres, are obser-
vable. The filaments in recent%j'mph are believed to be results of depo-
sition, and are therefore called primary; but those in old lymph are

Fig. 6.

considered to be the result of cellular development, as originally de-
seribed by Schwann, and are hence called secondary. In the case of
cut wounds, exudation of plastic lymph takes place, and cells are de-
veloped which pass into g)l}mua formations ; and the result is called
union by the first intention. Different opinions have been advanced as
to the mode in which new vessels are formed. Some think that the
new vessels arise independently of the old, and are in a measure self-
formed in the plasma, nucleated cells arranging themselves in lines and
communicating by decadence of their opposing walls, and that the vessels
thus formed afterwards connect themselves with the old vessels. Others
are of opinion that blood-corpuscles escape from the original vessels
adjacent, and hollow out for themselves channels in the plasma, and
that these are, by and by, succeeded by others in a continuous stream.

IV. BUPPURATION.

This term is used to denote the transformation of the exuded matter
into pus, a result most commonly found in cellular tissue, constituting
an abscess, on the surface of granulating sores, and on the mucous mem-
branes. Normal pus, such as that formed in phlegmonous abscess, or
that yielded by healthy granulating sores, is an opaque, creamy, straw-
coloured, or slightly greenish fluid, having a peculiar mawkish odour,

Fig. 5. Nuclei developing themselves into fibres.— Bennett.
Fig. 6. Cells developing themselves into fibres.— Bennett.
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which it loses on cooling. On examination of its minute structure, it is
found to consist essentially of two distinet parts; numerous minute
organized particles, called pus-corpuscles, and a clear yellowish liquid,
named the liquor puris, in which the corpuscles are suspended.

The form of the pus-corpuscles, in genuine pus, 18 perfectly spherical,
with a finely granulated surface; they vary in size frum I-IU_Gth to
1-75th of a millimetre in diameter; in pro-
portion as the pus deviates from the normal
type, varieties are observed both in the form
and size of the globules. When the cor-

uscles are examined in heaps, they exhibit
a yellow tint; but when separately, they
appear colourless. They are organized forms,
and consist of a nucleus, cell-wall, and con-
tents. The nucleus is for the most part
composed of several granules, generally two
or three, but sometimes four or five, and is
hence called a composite multiple nucleus.
It is not placed in the centre of the cell, and
. is usually attached to its inner surface.

On the addition of water, the pus-corpuscles become increased in size
and more transparent, and they usually lose their finely granulated sur-
face. Weak acetic acid partially, and strong acetic acid completely
dissolves the cell-wall, and by that means the nucleus can be brought
clearly into view.

The pus-corpuscles may be formed either from fluid cytoblastema, as
in the fluid secretion of fresh wounds, in suppuration on the surface of
the body after burns or blisters, and in suppurations on mucous mem-
branes, as in catarrhs and gonorrheea ; or from a solid eytoblastema of
fibrin after coagulation :—in other words, pus may be formed from fluid
blood-plasma before coagulation, and also from exuded matter rendered
solid. On the formation from fluid eytoblastema, Vogel remarks :—*The
process of the formation of pus from a fluid eytoblastema can be best
observed in fresh wounds cleansed from blood. In examining the fluid
secretion from a wound, we first observe minute granules, less than the
1000th of a line in diameter, which are chemicu%ly identieal with the
molecules insoluble in the alkalies and in borax. There then appear,
partly around these molecules and partly independent of them, some-
what larger corpuscles, soluble in the alkalies but not in acetic acid,
identical with the nuclei of the pus-corpuscles. Thesenuclei appear some-
times isolated, sometimes in groups of twos or threes, thus forming corpo-
rate nuclei; around these the cell-wall is subsequently developed, first
appearing as a pale transparent membrane, and subsequently becoming
thickened and granular ; and thus the pus-corpuscle is formed. The pro-
duction of pus-corpuscles in this manner is tolerably rapid ; in the course
of three or four hours after the first appearance of the nuclei perfect cor-
puscles may frequently be seen : in other cases the process is slower.” The
formation of pus-corpuscles from a solid cytoblastema of coagulated fibrin

Fig. 7. a. Natural appearance of pus-corpuscles. 4. Appearance after application of

acetic acid.
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is a process of frequent oeeurrence, as, for example, in abscesses in
which the coagulated fibrin is changed into fluid pus, in cases in which
pus is formed from the solid exudations from serous membranes, and in
numerous other instances where a solid blastema is rendered fluid by the
formation of pus. After the formation of the pus-corpuscles, the fibrin
of the cytoblastema is exhausted, and the serum of the pus resembles
greatly the serum of the blood. Pus-corpuscles are incapable of passing
Into permanent structures, or of undergoing a higher development, or of
conversion into a more perfect organism.

When purulent matter is confined in the parenchyma of a part, in a
cavity which is not natural, it constitutes an abscess; when infiltrated
through the structures of an organ, the condition is termed purulent
infiltration ; when the purnlent matter is formed on a mucous membrane,
from which it is voided externally, the patient is said to have a purulent
discharge ; and when the matter forms an accumulation in some regular
and natural cavity, the case is said to be one of purulent effusion, or of
suppuration in that cavity.

Abscesses may be either acute or chronic.

ACUTE ABSCESS.

Symptoms.—When inflammation is about to lead to the formation of
abscess, the symptoms which at first are the usunal local and constitutional
symptoms of inflammation, undergo a degree of aggravation. In many
instances, however, the suppuration does not proceed so far as to pro-
duce sympathetic inflammatory fever. The pain becomes of a distressing
pulsatory character, and often after the formation of matter it changes
into an uneagy feeling of weight, or of heaviness and pressure ; redness
and tension, after being very great, are diminished, and the swelling, on
being examined, presents different characters at different stages of the
inflammation ; being at first tense and hard in the middle, and cedema-
tous around, and afterwards soft in the centre, hard at the circumfe-
rence, and cedematous at a still greater distance from the centre of
inflammation. When the swelling becomes raised up and prominent at
one part, it constitutes the condition technically called the pointing of
* the abscess. In general, some time before the abscess points, fluctna-
tion is discoverable, and this, taken in conjunction with the other symp-
toms, is one of the surest signs of the presence of matter, as it can only
exist when there is fluid. At an early stage, however, when the super-
imposed structures are still thick and tense, and the quantity of matter
but scanty, the perception of fluid is obseure, but it becomes more and
more distinet, as the textures intervening between the abscess and the
surface of the body become thinner. To discover whether fluctuation
be present, the fingers may be pressed alternately on the swelling, or
( which is prefemble} the fingers of one hand may be applied to one side
of the swelling, while, with the finger of the other, the opposite side is
tapped, and the undulations of the pus will be distinetly perceived.
Some surgeons greatly excel others in detecting the presence of matter.
This skill is of great importance, and every surgeon should endeavour to
acquire it in the greatest possible degree.

The tactus eruditus, as it is called, may be acquired by any one who
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has experience, and acuteness of the sense of touch, together with the
valuable talent of using them aright. When suppuration is deeply
seated, so that fluctuation and pointing are not discernible, there are
other symptoms (provided the inflammation be to a considerable extent),
which afford pretty certain evidence of the formation of matter :—these
are shiverings, technically called rigors, before the suppuration occurs,
and after it has taken place, a change from the acute pain in the part
to a feeling of weight, or numbness, or pressure, or some sensations
totally different from those experienced during the acute inflammation.
Antecedently to suppuration there is frequently interruption of the
proper performance of the function of some organ, and if the abscess be
decply seated and large, the pulse ere long becomes feeble and increases
in frequency ; the patient becomes emaciated, and the constitutional
symptoms are rapidly changed from those of inflammation to those of
heetic fever.

The condition of the parts.—The condition of the parts in acute
abscess may be stated to be :—suppuration, where fluctuation is per-
ceptible ; deposition of fibrin around the pus, offering a barrier to infil-
tration of pus into the surrounding textures, and constituting the
hardness at the cireumference; and, serous effusion into the parts ex-
ternal to the barrier of fibrin, giving rise to cedema, evidenced by pitting
on pressure.

Treatment.—To remove general and local causes of excitement and
irritation, and to promote the approach of the matter toward the surface,
are important indications in the treatment of abscess. The best means
of fulfilling these indications, are the strict observance of antiphlogistic
regimen, perfect rest of the affected part, strict maintenance of a proper
attitude, the removal of all sources of irritation, as well as of tension, or
pressure, and the diligent use of warm emollient poultices, hot fomenta-
tions being applied each time the poultice is removed. Purulent matter
having once been formed, it may be stated as a general rule in the
treatment of acute abscess, that the grand indication then to be fulfilled
is the early and free discharge of the matter. In some circumstances
very early attention to this rule is of the utmost importance; as in
abscesses under dense aponeuroses, and under thick fascie (as, for ex-
ample, under the temporal aponeurosis, or under the tendon of the ocei-
pito-frontalis muscle, or under the fascia of the thigh, of the leg, of the
arm, or of the fore-arm, or under the palmar or plantar fascize), within
tendinous sheaths, as in paronychia tendinesa, or underneath the peri-
osteum, as in paronychia periostei, or under the pericranium, in the
proximity of bones, in the natural cavities, or in the texture of bones;
also in abscesses arising from the extravasation of irritating fluids, as
collections of matter caused by the extravasation of urine into the cel-
lular tissue of the perineum and scrotum ; abscesses in parts abounding
with cellular tissue, when there is great risk of the spreading of the in-
flammation, or in situations where there is danger of making their way
into some of the natural cavities, as into the chest, or abdomen, or the
Jomnts ; or such as are likely to occasion injury by pressing upon or im-
peding the functions of important parts, as the trachea, the pharynx,
the urethra; or abscesses, in highly vascular and sensitive parts, where
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the pain of an abscess is often most excruciating. With scarcely more
than one exception, early and free opening of an abscess is the proper
course ; but in the above-mentioned conditions, it is peculiarly necessary
to adopt this proceeding at the earliest possible period after we are cer-
tain of the actual existence of matter : for not only are time and suffer-
ing saved and tissue preserved by its adoption, but by its negleet the
danger of most destruetive local results is increased, and in some cir-
_ cumstances, even the loss of life itself may result. Almost the only
condition in which it is proper to delay opening, is in cases of glandular
enlargement, in which, when other means have failed to produce absorp-
tion, and suppuration has occurred, the opening should be deferred, that
the pressure of the matter may more effectually secure the disintegra-
tion and breaking up of the glandular structure, and thereby favour its
removal,

Of the various methods of opening abscesses I shall refer to only two;
namely, by means of a bistoury, and by means of caustic. The former
is preferable, except in two conditions, presently to be mentioned. It
consists in making a free, direct opening in a depending situation, and
as already stated, at an early period. In the event of the matter
making its way in a different direction, a second opening should he
made, which, from often being opposite to the first, is called a counter-
opening. By making an early, large, direct opening in a depending
situation, and keeping it open while matter continues to be secreted, the
formation of sinuses, loss of substances, and disintegration are generally
prevented, and the desired result is attained more speedily, and with
less suffering than it would be by any other proceeding.

The two conditions in which opening by means of causticis preferable,
are the following :—

1. In small abscesses, partaking of a chronic character, where the
integuments are attenuated in consequence of the opening having been
delayed, or where they are in a diseased state. In such cases the inte-
guments are too much weakened to take on the necessary action for
uniting with the subjacent parts ; and as no healing process takes place
until they are destroyed by ulceration, it is better to destroy them at
once, and make a free opening by means of caustic. For this purpose
the potassa fusa is preferred, and is applied so as to destroy the whole
of the diseased and thinned integument.

2. In cases of glandular enlargement in the state of abscess, in which
condition the caustic should be used very freely, and be pressed into the

land in different situations, so as to lead to the action by which the
giseaaeli structure may be separated and removed.

CHEONIC ABSCESSES.

Collections of matter sometimes form slowly and insidiously, and tho
symptoms of inflammation which precede them, are but slightly, if at
all, perceptible; in such cases, the abscesses are said to be chroniec.
These collections often attain a great size; there being little fibrin
effused around the matter, the sac is thin, and the resistance to exten-
sion feeble ; they are frequently irregular in form, and the superimposed

skin remains unaltered in colour.
4



a0 ULCERATION.

The treatment of chronic abscess is a matter of %rea.t anxiety to the
intelligent surgeon, in consequence of the danger, lest the opening of
the sac should be followed by violent irritative fever, which has a ten-
dency to merge very speedily into hectic fever. Where such collections
are small, the patient’s health tolerably good, and his constitution not
very susceptible of inflammatory action, the treatment proper for acute
abscesses, namely, free, direct incision, may be ventured upon ; but as
the danger of this proceeding is considerable, the surgeon is only justi-
fied in resorting to it in the conditions mentioned above. In all other
cases, the treatment should consist in drawing off the matter by small
valvular tapping—in closing up the wound so as to prevent the admis-
sion of air, by the presence of which, the opposite sides of the sac would
be separated from each other, the putrefaction of the remaining matter
promoted, and much constitutional disturbance induced,—in preserving
the sides of the sac in contact, by gentle support,—and in renewing
the valvular opening, before any great reaccumulation has taken place,
so that the sac may not be allowed to regain anything like its former
size, each opening being made with the observance of the same precan-
tions as in the first instance. Sometimes, although very rarely, after
the first operation the cavity contracts, and the desired result is ob-
tained ; but more frequently several repetitions of the operation are
required, before the disease is cured; and in some instances, after the
sac has become very much contracted by the adoption of the above pro-
cedure, it becomes safe to resort to the treatment for acute ahscess,
namely, free, direct incision, for perfecting the cure. The best appa-
ratus for this mode of treatment consists of a long trocar, a canula
farnished with a stop-cock, and a fine exhausting syringe which fits the
canula. About an inch and a half or two inches from the spot where
the sac is to be opened, a small aperture should be made in the skin;
through this the trocar is to be inserted, carried under the skin, and
sent theough the sac where it is to be opened; the trocar should be
withdrawn, the stop-cock being shut before it is completely removed ;
the syringe should be applied to the canula, and the matter drawn off,
care being taken to shut the stop-cock after each stroke of the syringe.
Ge:ntle pressure should be applied to the sac, and while the canula is
being withdrawn, pressure should he applied over its track, to prevent
the admission of air; the opening should be closed up very carefully by
means of plaster, and be preserved close, until adhesions have taken
place. Rest, and every judicious precaution should be strictly enjoined
for some time after each operation, to diminish the danger of inflamma-
tion of the sac. This treatment is, in my opinion. th

: ) ¥ , the safest that has
yet been lpr?pnaed for this form of abscess, anR by means of it, a favour-
able result is occasionally obtained ; but in many insmncea! these ab-
scesses are connected with incurable diseases of the hﬂneal‘&r i |
and, as patients live much longer in such cases, when the a.hacesgeg an;

not opened, there can be no doubt whatever, that, under these circum-

stances, it is the duty of the surgeon to let them alone,

V. ULCERATION,

This is a frequent result of inflammation,

. : g Great differ
served in the different tissues, with respect to ences are ob-

their tendency to uleera-
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tion, when they become affected with inflammation, and these differences
have important pathological bearing. It is most common in the skin,
mucous membranes, cellular tissue, and the other tegumentary mem-
branes ; it is frequently met with in bones, and the inner coats of
arteries, but is very rare in fibrous tissues of all kinds, in serous mem-
branes, in the outer coats of arteries, and in nervous tissue. The pro-
cess of uleeration, according to the views now entertained, is ve
clearly explained in the following quotation from Dr. Bennett’s admi-
rable *Treatise on Inflammation.”—* The process of ulceration is some-
what similar to that of mortification, only it is more chronie, and the
exudation, instead of undergoing decomposition, only exhibits an indis-
position to pass into organization. In this case, the exudation is
poured out slowly, it coagulates, and presses upon the surrounding
parts, more or less obstructing the flow of blood to them, and acts as a
foreign body. By means of the continued pressure, the circulation is
obstructed, and death of the portion affected results. Sometimes this
is imprisoned in fresh exudation, as ulceration extends, and the whole
at length becomes disintegrated. All this time, the exudation exhibits
little of that tendency so conspicuous in healthy persons, to undergo
changes in itself, and when examined microscopically, is found to con-
sist principally of very minute granules, varying in size from the ;504
to the 5 }; of a millimeter in diameter. These are occasionally mixed
with irregularly-formed cells, usually more or less angular, containing
one or more granules. The cells are more numerous, in proportion to
the stage of the ulceration, and the healthy powers of the constitution.
These different granules and imperfect cells, with the structures they
involve, at length become broken down, and separate from each other,
constituting a semi-fluid mass, which has a tendency to point where it
can most readily be discharged, that is, towards the surface of the skin
or mucous membranes. Here, on account of the less degree of re-
sistance offered, the continued pressure and disintegration of tissue
first cause an aperture to be formed. Another portion of solid exudation
is now broken down with the tissues invelved in it, and in this way the
opening is enlarged. If the morbid process continue, a fresh exudation
is slowly poured out below the already coagulated blood-plasma, which
supplies the loss thrown off in the form of discharge, and thus chronic
ulceration may be increased indefinitely. The whole of this process
may be well observed in scrofulous and syphilitic ulcers, or in the cal-
lous sores of the leg in weavers, and others of a cachectic constitution.
Indeed, the general powers of the constitution are almost always in such
cases enfeebled, and hence the indisposition of the exudation to be trans-
formed into organized cells. Ulcers produced by direct pressure are
occasioned in a similar manner ; only in most cases the pressure is not
derived in the first instance from solid exudation poured out. Thus in
stumps, not sufficiently covered by soft parts, in places long pressed
upon by lying, or by the growth of tumours, the vitality of the part is
slowly destroyed. At the same time an exudation is poured out from
the neighbouring vessels, which becomes broken up, and assists in dis-
integrating the textures, whose vitality is destroyed. The finely mole-
cular particles are thus absorbed, whilst the grosser portions are thrown
off in the form of discharge.”
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Granulation.—The process by which the cavity is filled up, and con-
tinuity of tissue restored, is called granulation: 1t consists In exudation,
from the surface of the cavity, of blood-plasma, constituting the fluid
eytoblastema. Part of this blood-plasma degenerates into pus-corpus-
cles, but part becomes transformed into nucleated cells. Minute gra-
nules, forming the nucleoli (as they are called) are developed, and to the
assemblage of these the term nucleus is given. On the nucleus, a cell-
wall becomes developed, which, at first, closely embracing the nucleus,
is afterwards raised up from it, and the nucleus thus separated from the
cell-wall occupies an eccentric position within it. In these organized
products vessels are formed, and the whole, when thus developed, con-
stitutes a layer of granulations, spreading over the surface of the cavity,
and giving it the appearance of being covered with innumerable small
bodies of a conical form, and of a florid red colour. From the granula-
tions blood-plasma is exuded, part of which degenerates into purulent
matter for the defence of the granulations, and part is transformed
into nucleated cells, by which a new layer of granulations is formed.
The cells of the first-formed layer undergo further changes, and
are ultimately developed into the texture of the part, from the vessels
of which the exudation of blood-plasma took place, and each subse-
quent exudation furnishes a cytoblastema for the formation of purn-
lent matter and nucleated cells. By the successive formation of
these cells, by their becoming ultimately developed into permanent
tissue, and by the centripetal contraction of the original textures, the
cavity is filled up, and the next part of the process is cicatrization, or
the formation of cicatrix. This usually begins when the granulations
arrive on a level with the surrounding skin, when the blood-plasma,
hitherto converted partly into pus-corpuscles, and partly into nucleated
cells, passes into cells which, by the process of development, are con-
verted into fibres, and constitute the cicatrix. The new skin usually
takes its rise from the margins of the old skin ; but in some few instances,
portions of new skin are seen forming on the surface of the granula-
tions, like little islands, quite remote from the margins. Some have
endeavoured to account for this fact, but the supposition that the old
gkin has not been completely destroyed, as we not unfrequently find in

burns, and that the isolated portions of new skin springl from the parts

not entirely destroyed by the burn or uleeration; but I am convinced

Fig. 8.

by various cases vrhin-l:} have come under my own observation, that this
explanation is not satisfactory. I shall only refer to one case, that of
a young lady, whom I had the opportunity of seeing, together with one
of my colleagues in the University. The lady was the subject of pha-

e e e e
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gedeenic ulcer, of considerable size and of great depth, in the leg; and
as other means had had no effect in arresting the destructive action, the
whole surface was destroyed to a considerable depth by pure nitric acid.
After the removal of the slough, healthy action took place, and a large
isolated portion of the skin formed in the middle, and gradually increased
until it joined that formed from the circumference of the ulcer. I have
for several years been in the habit of showing to my class in the Uni-
versity, a drawing of this case, as it is an incontrovertible instance of an
exception to the ordinary rule of the formation of skin from the circum-
ference only, and an evidence that the explanation mentioned above is
not satisfactory.

ULCERS.

An uleer may be defined—a solution of continuity caused. by ulcera-
tion. Future chapters will give a description of specific ulcers, that is,
ulcers caused by a specific poison, as syphilitic ulcers, and those con-
nected with particular diatheses, such as the scrofulous, the scorbutic,
or the cancerous. Other ulcers, not coming under either of these divi-
sions, we shall, for the sake of clearness, arrange into seven varieties,
namely :—1st, healthy uleer; 2d, weak ulcer; 3d, indolent ulcer; 4th,
inflamed ulcer; oth, phagedznic uleer; 6th, gangrenous or sloughing
uleer ; and Tth, sloughing phagedana.

In describing the appearances of ulcers, we shall refer to the state of
the edges, the granulations, and the discharge.

I. HEALTHY ULCER.

The healthy uleer, the simple, and the simple purulent, are different
names given to the same ulcer.

Characters of a healthy uleer.—The edges Fig. 9.
are smooth, neither inverted nor everted, and
adhere to the granulations, and when the
latter rise to a level with the common integu-
ment, a semi-transparent white film of cica-
trix fringes round the edges, and gradually
gpreads over the granulations. The granula-
tions are small, florid, firm, numerous, and
pointed at the top, vascular, apt to bleed on
being touched, sensitive, and attended with a
slight feeling of tenderness instead of uneasi-
ness or pain. When the granulations come
to be on a level with the integument, they
begin to be covered over by cicatrix. The
discharge is thick and purulent, and easily
separated from the surface of the sore.

Treatment.—The treatment consists in pre-
serving the part at rest, maintaining such an
attitufe as will promote venous return, and
prevent unpleasant sensations and conse-
quences from tension, and in defending the
part from the action of the air. Of the
various means adopted for fulfilling this last-




54 ULCERS.

mentioned indication, the most elegant is tepid water-dressing, applied
by means of a small bit of lint with a piece of oiled silk over it to
prevent the lint from being dried. The frequency of the dressing
should depend on the quantity of the discharge; it being unneces-
sary to cgange it more frequently than is requisite to preserve the
parts perfectly clean and comfortable. Another application still em-
ployed by some is simple ointment; but, for my own part, I almost
invariably, like many others, give the preference to the tepid water-
dressing, with a small piece of oiled silk, and a few turns of a bandage
to afford gentle support when necessary.

II. WEAK ULCER.

Characters.—In the weak ulcer, called by many writers the fungous
uleer, the granulations, instead of being like those described in the cha-
racters of the healthy ulcer, are much larger, paler, flabby, less nume-
rous, not pointed on the top, but, on the contrary, sometimes even bul-
bous, less vascular, less apt to bleed on being touched, less sensitive,
unattended with pain, and when they have filled up the cavity of the
ulcer, they rise up above the level of the surrounding integument, so
that the margins are sometimes at this stage overlaid by them, and
concealed from view. The edges are smooth, and the discharge is pale,
and thinner than in healthy ulcer.

Fig. 10.

Treatment.—A necessary part of the proper treatment consists in
removing, if possible, the cause; and, in addition to this, suitable means
are to be adopted for removing the effects. The cause of the ulecer
assuming the characters above described may be general, operating on
the system at large, such as, a deficiency in the qua.ntit} or nutritive
qpq;]itj of food, an unwholesome atmosphere, a weak or disordered con-
dition of the digestive apparatus, the debilitating effects of mental
anxiety, or feebleness of constitution, however induced: or the cause
may be local, such as improper treatment, as, for example, the use of
relaxing applications, venous congestion caused by some obstacle to the
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return of the blood, or a weakened condition of the parts occasioned by
the nature of the injury of which the ulcer is the result, or the delay of
cicatrization, for perfectly healthy granulations become weak when
healing is by any cause delayed. With regard to local treatment, rest
should be enjoined, and an attitude favourable to venous return;
together with the careful application of gentle pressure by uniform
bandaging, which acts as a gentle stimulant to the granulations, and
corrects the tendency to passive congestion. The use of a medicated
water-dressing of a stimulant nature, instead of plain tepid water-dress-
ing, should also be adopted. Solutions of the sulphate of zine, or the
gulphate of copper, varying in strength from one to two grains, or even
more, to an ounce of water, generally answer most satisfactorily in the
treatment of this ulcer. I usually prefer the solution of the sulphate
of zinc, either the simple solution, or medicated with two drachms of
the compound spirit of lavender and a drachm of the spirit of rosemary
to eight ounces of water. The lotion should be kept applied by means
of a little lint, with a piece of oiled silk placed over it to prevent drying,
and at the same time bandaging should be employed, not merely as in
healthy ulcer for retentive purposes, but to secure gentle and uniform
pressure.

Other modes of treatment which have been adopted are, pressure
together with the application of dry lint to the granulations as a dress-
ing, shaving off the fungous granulations with a knife, and destruction
of them by escharotics. The treatment already described will very
rarely be found to fail in producing the desired effect; but when it does
fail, recourse may for a short time be had with advantage to pressure,
with a dressing of dry lint,

II1. INDOLENT ULCER.

Characters.—The form of this uleer is seldom irregular, but usually
nearly oval or circular. The edges are thick, prominent, comparatively
insensible, glossy, smooth, firm, incompressible, and without any appear-
ance of cicatrix; the surrounding parts are also firm, hard, incompres-
gible, and usually discoloured by passive congestion ; the surface of the
ulcer is nearly devoid of granulations, is smooth and glossy, and varies
in colour, being in some examples whitish, in some gray, and in others
brownish. The discharge is scanty, thin, and watery. This uleer may
be said to be almost exclusively confined to the labouring poor, occurring
in their lower extremities, and after the middle period of life.

Treatment.—An important indication, as may readily be imagined,
in the treatment of this ulcer, is to improve and maintain the general
health and strength ; and with this view, generous diet, residence in an
airy situation, and the due regulation of the digestive organs should be
preseribed, together with the use of tonics in many instances, and even
of stimulants, when indicated by the particular circumstances of the
case. Of many different modes of treatment I shall refer only to two,
namely, that suggested by Mr. Baynton, and that by Professor Syme.
Of these the former has hitherto been generally regarded with favour,
and has received the general adoption of the profession. When it is
carefully conducted, its results are very satisfactory. The following is
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Mr. Baynton's description of his method of treatment :—*‘ The parts
should be first cleared of the hair, sometimes found in considerable
quantities upon the legs, by means of a razor, that none of the dis-

Fig. 11.

charges, by being retained, may become acrid and inflame the skin, and
that the dressings may be removed with ease at each time of their
renewal, which in some cases, when the discharges are profuse and the
ulcers very irritable, may perhaps be necessary twice in twenty-four
hours, but which I have in every instance been only under the necessity
of performing once in that time. The plaster is to be cut into slips
about two inches in breadth, and of a length that will, after being passed
round the limb, leave an end of about four or five inches. The middle
of the piece, so prepared, is to be applied to the sound part of the limb,
opposite to the inferior part of the uleer, so that the lower edge of the
plaster may be placed about an inch below the lower part of the sore,
and the ends drawn over the uleer with as much gradual extension as
the patient can well bear; other slips are to be secured in the same
way, each above and in contact with another, until the whole surface of
the sore and the limb is completely covered at least one inch below and
two above the diseased part. The whole of the leg should then be
equally defended with pieces of soft calico, three or four times doubled,
and a bandage of the same, about three inches in breadth and four or
five yards in length, or rather, as much as will be sufficient to support
the limb from the toes to the knee, should be applied as smoothly as
can possibly be performed by the surgeon, and with as much firmness
as can be borne by the patient. It is to be first passed round the le

at the ankle-joint, then as many times round the foot as will cover an

support every part of it except the toes, and afterwards up the limb till
it reaches the knee; observing that each turn of the bandage should
leave its lower edge so placed as to be about an inch above the lower
edge of the fold below it.” The success of this method of treatment,
when applied in suitable circumstances, is generally acknowledged.
Callous ulcers are often presented for treatment in an inflamed state:
soothing applications should in such circumstances be presecribed, until
that condition be removed, and the treatment above deseribed may then
with propriety be resorted to. One great advantage of this method of
treatment is, that perfect rest and constant elevation of the limb are
not so essential auxiliaries as in other methods; and this is, in some
circumstances, a matter of great importance. The good effects of this
mode of treatment are properly aseribed to pressure, which, by pro-
moting absorption of the swelling, favours the contraction requisite for




ULCERS. a7

cicatrization. The merit of first pointing out the beneficial effects of
pressure in the treatment of this ulcer iz due to Mr. Whateley, who
applied pressure by bandages alone; that of preseribing adhesive
plaster, together with the use of a bandage, belongs to Mr. Baynton.
Professor Syme’s treatment consists in the application of a blister
sufficiently large to cover the uleer, and a portion of the surrounding
parts. In favour of this mode it is urged, that it is more speedy and
more economical than Baynton’s; but as the risk of erysipelas is con-
siderable, and as the first effect is to enlarge the ulcer (which is far
from desirable, although it may improve its character), it has always
appeared to me, that as a general practice, the method of Baynton is to
be preferred: at the same time, however, I am perfectly aware that
satisfactory results are often obtained by the adoption of that of Syme.

IV. INFLAMED ULCER.

Characters.—The edges and surrounding parts are red, swollen, hot,
tense, tender, and painful ; the surface of the sore is destitute of granu-
lations, and presents a raw and pulpy, or a foul and livid appearance ;
the discharge is profuse, offensive, and often streaked with blood, mingled
with ulcerative debris. The pain is great, and there is always more or
less constitutional disturbance.

Fig. 12.

Treatment.—The object aimed at in the first instance being the con-
version of the inflamed, into a simple, healthy ulcer, undue irritability
and excessive action must be first subdued ; and for this purpose general,
as well as local, treatment must be instituted. The diet should be care-
fully regulated, and the secretions of the digestive organs, and of the
skin, be brought into a proper state by purging, antimonials, calomel,
and opium, or such other remedies as seem to be indicated by the parti-
cular circumstances of the case. With regard to local treatment, per-
feet immunity from motion, the observance of an attitude caleulated to
promote venous return and relaxation, are absolutely indispensable ; of
local applications, the most useful are warm poultices and fomentations,
or opiate poultices, and opiate fomentations; in short, heat with mois-
ture, or heat and moisture combined with opiate applications, are the
most soothing remedies. Simple poultices, or poulticés medicated with
decoction of opium, are very useful and grateful in such cases. Local
depletion by leeches, or scarification of the edges of the ulcer, is some-
times resorted to, but it is very seldom indeed that such a proceeding is
necessary.
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V. VI. VII. PHAGEDENIC ULCER.—GANGRENOUS ULCER.—SLOUGHING
PHAGED.ENIC ULCER.

The characters and treatment of the phagedzenic and the gangrenous
ulcers, and of sloughing phagedsena will be minutely described in the
chapter on the state of constitution in which they are most frequently

Fig. 13.

observed ; but their characters may be briefly stated in this chapt:er.
The three varieties—namely, phagedena or phagedaenic sore, sloughing
or gangrenous sore, and sloughing phagedana, called by some writers

Fig. 14.

the phaged®na gangrenosa, are so similar to each other in the circum-
stances in which they are found, in their symptoms and in their treat-
ment, that it will be more convenient to deseribe them together than to
assign a separate section to each. The term phagedsena, derived from
gayw, to eat, is well applied to this kind of ulcer, as there is the appear-
ance of regular eating away, or destruction by phagedsenic ulceration,
without any attempt at granulation.

Phagedzena, or a phagedzenic ulcer, may be distinguished by the fol-
lowing peculiarities. T%e edges are extremely irregular, and of a dark
purplish appearance, a red colour extending a cunsigerable way into the
surrounding parts ; they are exceedingly painful, and at parts inverted ;
the surface of the sore is uneven, and extends underneath the edges; it
is of a livid or dark red colour, and, together with the edges, has a ver
irritable appearance. Itis covered by a thin, ichorous, bloody discharge.
The sore enlarges with alarming rapidity ; and the destructive process
may continue to be carried on, by ulceration alone, or by ulceration
together with sloughing, so as to constitute the variety called by some
writers the sloughing phagedmna, and by others the phagedena gan-
grenosa. In the‘other variety, namely, the sloughing sore, the destruc-
tion is by sloughing alone; the sore enlarges by the formation of one
slongh after another, and the surface of the sore on the separation of
the slough, has a raw, red, irrritable appearance. These three varieties
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exhibit the same appearance of edges, and occur in similar circum-
stances ; they differ chiefly in the appearance of the surface of the
sore; there being in the phagedeenic sore an irregular appearance of
the surface, occasioned by the ulcerative process; in the slouihing pha-
gedena the same appearance at some parts, and a wet ash-coloured
slough at others ; and in the sloughing variety a wet slough covering
the sore. The characters of these uleers are so peculiar that there can
be no difficulty in distinguishing them from each other, or from any of
the other varieties of ulcers. high degree of constitutional disturb-
ance attends each of these varieties. The constitutional symptoms and
treatment will be given in a future chapter.

GANGRENE AND SPHACELUS.

The three terms—Mortification, Gangrene, and Sphacelus, have been
indiseriminately used by some authors to express an important result of
inflammation, namely, the death of the part. In the use of them here,
we shall follow the guidance of those who regard mortification as a

eneric term comprehending the whole series of phenomena, from the

rst diminution of the vital powers to their entire destruction; gan-
grene, as denoting the stage in which there is diminution but not per-
fect destruction of the powers of life; and sphacelus, as denoting the
complete death of the part.

Local and Constitutional Symptoms of Gangrene and Sphacelus from
Inflammation.—In gangrene the redness is changed into a dark or
livid hue; the heat, sensibility, and pain are diminished ; the swelling,
though not diminished, but sometimes even increased in extent, is less
tense, and generally pits on pressure; and on different parts of the
surface we usually find portions of the cuticle elevated into small blis-
ters, called phlyctens, containing unhealthy serum of a yellowish or
greenish colour. These symptoms do not indicate an entire extinction
of the vital powers, and, consequently, the part sometimes recovers, or
only a very small portion of it becomes dead. Generally, however, the
symptoms of gangrene merge into those of sphacelus, in which the part
presents a black, a dark, or an ash-gray colour, according as it is more
or less exposed to the atmosphere ; it becomes cold, and not only ceases
to be painful, but entirely loses its sensibility ; instead of having the
appearance of excessive distension, as in the inflammation preceding
the occurrence of gangrene, it becomes soft, flaceid, and shrunk in its
dimensions : it crepitates on pressure, and emits a peculiar cadaverous,
characteristic odour. Such are the local appearances of the sphacelated
part. This part is called the slough, and the process by which it is
formed, sloughing. When the mortification has a disposition to spread,
the dark colour extends, and is insensibly lost in the surrounding parts;
whereas, when the mortification ceases to spread, a red line, called the
line of demarcation, separates the sphacelated from the living parts.
This line is, in the living part, in immediate contact with the dead, and
its appearance is always regarded as most important, as indicating not
only that sphacelation or sloughing has ceased, but also that a process
has been commenced by nature for the removal of the sphacelated part
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from the system. In this process, exudation and partial organization
of fibrin precedes suppuration and ulceration, and thus hemorrhage from
vessels, and infiltration into loose tissues, are both p_revented. As the
process advances, the cuticle is separated from the line of adhesive in-
flammation, and the part exhibits the appearance of a q1r¢ular vesicle ;
this gives way, and an inflamed and ulcerated surface is then brought
into view, called the line of separation. The continuity of the parts
being thus fairly interrupted, the furrow deepens and extends, till the
sphacelated portion is entirely detached, leaving, generally, a healthy
granulated surface. In this very remarkable process, there are various
results of inflammation, namely—adhesion, which effects two purposes,
preventing both hemorrhage and purulent infiltration,—ulceration and
suppuration ; the ulceration being for the purpose of effecting the sepa-
ration. The process is the same, whether it extends only to a certain
depth below tge surface, or whether the whole thickness of the part
perishes. In the latter case, remarkable as this process is, the shrgeon
does not leave to nature the work of amputation, partly on account of
the length of time that would be required, and partly because of the
irregularity and form of the stump that would be left, as the ulceration,
in these circumstances, does not proceed g&rpendiculn.rl]r to the surface,
but in a slanting direction, leaving the bones uncovered. To obtain,
therefore, a more useful stump, the surgeon resorts to amputation.
The question of amputation, and the time and site that ought to be
selected when it is advisable, will be considered in a subsequent chapter.

Local changes in inflammatory Mortification.—Dr. Bennett, to whom
the profession is much indebted for his valnable ¢ Treatise on Inflam-
mation,” gives the following description of the condition of the parts in
inflammatory mortification. * Occasionally a very large amount of blood-
plasma is thrown out, constituting a violent inflammation ; a greater or
less number of capillaries are also ruptured, and blood-corpuscles are
more or less mixed up with the liguor sanguineus exuded. The exuda-
tion thus formed compresses the part, soas to obstruet the blood-vessels,
and prevent the continuation of any circulation in it. Under these cir-
cumstances, instead of forming a blastema for the production of new
organisms, it undergoes chemical changes, which induce in it decompo-
sition, and the part is said to be mortified, or to be affected with moist
gangrene. This change commences first in the blood extravasated,
which becomes of a purple colour, more or less deep ; corpusecles break
down and become disintegrated ; their hematosine dissolves, and colours
the serum, and should the exudation have coagulated, it forms brown,
rust-coloured, purple or blackish masses. An acrid matter is now formed,
which, acting on the neighbouring tissues, produces fetid gases, that are
abundantly given off from the affected part. Sulphuretted hydrogen is
evolved, which causes the blackish sloughs usually observed in such
cases, and discolours silver probes, and the preparations of lead. After
a time, the elementary tissues surrounding or involved in the exudation,
become more or less affected. The transverse strise, in the fasiculi of
voluntary muscles, become first pale, and are then obliterated. Cellular
tissues, fat, and other soft substances, lose their connexion, and fall
into an undefined granular mass. The tendons and fibrous tissnes retain
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their characteristic structure for a long time after the other soft parts
have been reduced to a softened pulp. The bones resist the action longer,
but at length become rough, soft, and commencing externally, are more
or less hrcﬁcen down, and reduced to the same pulpy consistence, and
granular structure, as the surrounding parts. As the tissues thus be-
come broken down and fluid, they are discharged from the system in the
form of an ichorous matter, which, examined microscopically, presents
numerous granules, imperfect or broken-down cells, blood-corpuscles, and
fragments of filamentous tissue or other structures involved.”
onstitutional symptoms of inflammatory Mortification.—During the
inflammation which precedes the mortification, and when a disposition to
form a line of demarcation is observed, the constitutional symptoms are
those of inflammatory fever ; but when the mortified part is of great
importance in the animal economy, or when the mortification is exten-
sive, the constitutional symptoms very speedily merge into those of the
worst typhoid type. Some of the principal symptoms are the following :—
the pulse is rapid, thready, and feeble, in some instances irregular, and
in others intermitting ; but the most striking peculiarities of the pulse
are great diminution of strength, and great increase of frequency, and
before death it becomes exceedingly indistinct and flickering ; the pa-
tient lies on his back ; the countenance is cold and has an expression of
eat anxiety; the features are pinched, and the face has a peculiar
ivid hue ; the tongue is at an early period furred and dry in the middle,
and ultimately the whole of the mouth exhibits the same condition; hie-
eup comes on, and occasionally vomiting of a substance of a coffee-colour;
the patient is often observed picking at the bedelothes; the skinis at
first dry, but as the case advances it becomes cold and clammy ; on
pressing the hand to it, it feels raw, and is so relaxed, that on the hand
being raised up, it gives the impression of sticking to the hand so as to
follow it slightly and be raised up from the subjacent parts; the perspi-
ration, like the other secretions, has a peculiar cadaverous odour; the
evacuations are passed involuntarily ; the patient sometimes retains his
mental faculties to the last, but more frequently he is affected with low
muttering delirium. Such are the symptoms that precede the closing
scene in many examples of death from inflammatory mortification.
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CHAPTER II

ERYTHEMA AND ERYSIPELAS.
1. ERYTHEMA.

Ix this chapter it is proposed to give a britf but comprehensive ac-
count of the doctrines of Erythema and Erysipelas. To render the
deseription more clear, we shall refer to the different varieties of those
affections, stating their symptoms and causes, together with the ecir-
cumstances under which they are usually met with, and their treat-
ment.

Erythema (from ¢génee, redness) is a term to which all writers have
not been careful to affix the same signification. Hippocrates used it to
denote any kind of morbid redness of the skin; at a subsequent period
Celsus, and still later, Galen substituted the term erysipelas for ery-
thema, and this has, no doubt, occasioned part of the confusion which
has arisen in the use of the term; some others, employing it as synony-
mous with idiopathic erysipelas, others to designate the slightest grade
of erysipelas; while some, as J. P. Frank and J. Frank, have applied
it to several affections of a chronie kind, perfectly distinct from those
to which it has been given by recent British and French pathologists.

Erythema, in the sense in which the term is generally employed in
this country, may be defined to be a superficial redness of the skin, dis-
appearing momentari]g' on pressure ; usually of an acute character, and
not infectious; attended with a burning pain, tenderness, and dryness
of the part, and generally unaccompanied with vesication, or with swell-
ing beyond a slight and barely perceptible degree. On the subsidence
of the inflammation the part is covered with scales, in consequence of
desquamation of the cuticle.

The idi‘npatl?icz or primary, or local, form generally proceeds from
some topical irritation, as friction, attrition of contiguous surfaces,
pressure, irritation caused by morbid secretions, by vicissitudes of tem-
perature, by chemical or mechanical irritants, or by stings of insects.
Even this form of erythema, although caused by fopica irritation, is
favoured by, and almost always more or less associated with. disorder
of the digestive, excreting, or eliminating organs. The increased action
very rarely rises beyond the grade of active con estion ; and the slight
form of the local affection, its non-extension to the cellular tissue under
the skin, and the very limited amount of constitutional disturbance. suf-
ficiently distinguish erythema from erysipelas. 4

In this form the proper local treatment consists in the removal bE
the cause of irritation, rest, an attitude favourable to venous return,
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and fomentations; and should these prove insufficient, in pencilling
over the part with a strong solution of the nitrate of silver. Rest,
restriction of diet, and a few gentle alterative aperients, constitute the
general treatment; and for preventing the return of the disease, the
most important precautions are, to avoid exciting causes of the affection,
and to use proper means for regulating the functions of the stomach,
the liver, and the skin.

The sympathetic erythema of Rayer may be said to comprehend the
different varieties enumerated by Willan and Bateman ; these are the
six following :—erythema fugax, which appears upon the breast, arms,
and face, in cases of hilious diarrhcea, in certain affections of the ali-
mentary organs, and in various febrile disorders: erythema leve, which
18 most frequently met with as an accompaniment to anasarca or cde-
matous swellings, but occasionally attends the catamenia in weak and
irritable females, and is sometimes symptomatic of disorder of the
digestive system: erythema marginatum, which, deriving its name from
being bounded on one side by a hard, elevated border, occurs chiefly in
old persons in the progress of some internal disorders, and is always
regarded as an unfavourable symptom : erythema papulatum, sometimes
attended with general disturbance of a slight nature, but frequently
with anorexia and much prostration of strength : erythema tubereulatum,
a very rare variety attended with great languor, irritability, and rest-
lessness, and succeeded by hectic (Bateman never met with this variety,
and Willan only saw three examples): and erythema nodosum, which
shows itself in vivid patches on the foreparts of the legs, mostly in
young females of a relaxed constitution; is preceded by slight febrile
symptoms, and is sometimes connected with the approach of the cata-
menia.

Rayer mentions another variety which other observers have over-
looked—general erythema. A case came under my notice some time
ago, which I believe was an example of this variety: the pulse was
rapid and feeble, the redness was pretty general over the body, there
was great prostration of strength, the tongue was dry, and the bowels
very loose; it continued nearly a week, and was followed by desqua-
mation.

The different varieties of symptomatic erythema must all be treated
by internal or constitutional remedies, ang according to indications
furnished by the internal disorders which they are found to accompany.

II. ERYEIPELAS.

Names and Definition.—Erysipelas, derived from égdw, I draw, and
widas, adjoining, so named from its tendency to spread to the adjoining
parts of the skin, may be defined to be an inflammation of the skin and
subjacent cellular tissue, characterized by a deep-red tint, by swelling
of the parts affected, and by a remarkable tendency to spread by con-
tinuity. It is also called the Rose, from the eolour of the integument,
and St. Anthony's Fire, a name given to it in former ages on account
of the burning heat which accompanies it, and from the belief that St.
Anthony had special power to heal this kind of disease.

Divisions.—The varieties of erysipelas have been very differently
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divided by different writers. Some have proposed a division according
to the region in which the disease appears:—1st, Erysipelas of the face
and head; 2d, Erysipelas of the trunk ; and 3d, Erysipelas of the extre-
mities. Burserius suggested a division according to the supposed
causes :—1st, Primary, or Idiopathie, when it arises 'frn::-m an internal
disease not preceded by any other; 2d, Symptomatic, or Secondary,
when it supervenes on another disease; and 3d, Accidental, when ex-
cited by some obvious external cause. Biett and Cazenave divide them
into True and Phlegmonoid ; Alibert and Rayer into Simple, Phlegmo-
nous, and (Bdematous. The division employed by Willan and Bateman
was into Phlegmonous, (Edematous, Gangrenous, and Erratic; and that
by Desault into Phlegmonous, Bilious, and Local. We shall refer to
the following varieties :—1st, Simple ; 2d, Phlegmonous; 3d, (Edema-
tous ; 4th, Bilious ; 5th, Erratic ; and 6th, Periodic.

SIMPLE ERYSIPELAS.

Symptoms.—Simple, called by some authors true or legitimate
erysipelas, is characterized by the following symptoms:—Redness of
the skin, more or less vivid, occasionally partaking somewhat of a livid
and in many instances of a yellow tint; disappearing under the pressure
of the finger, but returning on its removal ; and defined by a distinct
elevated margin, which irregularly circumsecribes it ; slight tumefaction,
never acuminated or convex ; and pain of a tensive, peculiar, or stinging
character, accompanied by itching, and a sense of burning diffused over
the whole inflamed surface. For three or four days these symptoms
continue to increase in intensity, and then begin to decrease, remaining,
however, in some degree for three or four days longer. When the
inflammation is acute, small miliary vesicles, like those of eczema,
are developed on the inflamed skin, and when it is very intense
bullze or phlyctense often appear on the erysipelatous part. These
bulle may be isolated or confluent; they burst soon after their ap-
pearance, most frequently about the fifth or sixth day of the disease,
and the humour they emit dries on the skin, forming flavescent crusts,
which afterwards become brown or blackish, and ultimately are detached
along with the epidermis, which falls off in scales.

The local symptoms usually make their appearance after certain
precursory signs, such as languor, lassitude, depression, shiverings,

neral uneasiness, nausea, and very frequently other manifest symp-
toms of disturbance of the functions of the alimentary canal. The con-
stitutional symptoms take the precedence for some time ; then the local
symptoms appear, and afterwards they increase and decrease together.
It has, however, been correctly remarked by careful observers, that the
local disorder is by no means invariably in the direct ratio of the se-
verity of the febrile symptoms.

Hesults.—The most frequent and most favourable result of this form
of erysipelas is resolution ; slight discoloration and thickening of the
skin, together with das.q_ua.ma,tion of the epidermis, remaining for a very
short time, and then disappearing. In the very mildest form there is
scarcely any desquamation, but in more acute cases it is considerable,
and slight thickt-ining of the skin and discoloration remain for a short
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time ; and if the action be still more intense, serous effusion may take
place, both on the external surface of the cutis, constituting bulle or
phlyctense, and in the subcutaneous cellular tissue, which becomes infil-
trated. By the absorption of the fluid in the cellular tissue, and the
bursting and desiccation of the vesicles on the surface, all traces of the
disease disappear. At a certain stage, in some cases, the part is found
to be covered over with dry cuticle, and, in others, where bullee have
formed, with crusts. Sometimes, though very rarely in this form, and
only when the action is very acute, the inflammation proceeds to the
extent of suppuration, forming abscesses; the matter in such cases
being surrounded by a fibrous eyst, does not constitute diffuse suppura-
tion, which condition is met with in a more serious variety of erysipelas.
Although abscess is comparatively unusunal, as an immediate result of
this simple form of the disease, it is by no means uncommon for
persons of a feeble and irritable constitution to have inflammation ex-
cited in a part recently the subject of erysipelas, or in its immediate
neighbourhood, and for that inflammation to go on to the formation of
abscess, requiring very early and free evacuation, in order to prevent
destruction of tissue. . <

Sometimes the inflammation suddenly disappears, and presents itself
in some other part of the external Eurf{ﬂe, constituting erratic or am-
bulant erysipelas ; and sometimes, although more rarely, its sudden
disappearance is followed by asthenic inflammation of some internal
part, constituting metastatic erysipelas.

Causes.—The causes of erysipelas are various, and sometimes very
obscure. The chief predisposing causes are intemperate living, espe-
cially addiction to spirituouns liquors, unwholesome or insufficient nour-
ishment, the bilious and irritable temperaments, the gouty diathesis,
previous disease, general cachexia, low spirits, anxiety, the feeble, ple-
thorie, and leucophlegmatic habits, disordered condition of the biliary
and digestive organs, certain seasons of the year, more especially,
spring and autumn, irritability or tenderness of the skin, feeble capil-
lary circulation, previous attack of the disease, and in females certain
periods of life, as that of menstruation, and that of the cessation of the
catamenia. Of the many exciting causes some act locally, as wounds,
contusions, trifling injuries, surgical operations, abrasions of the cuticle,
irritation caused by morbid secretions, or by leech-bites, or by cold, or
by friction of clothes, or by acrid or irritating substances of any kind,
or by inflammation of the skin, from whatever cause proceeding. Of
the exciting causes which originate in the system itself, and of those
which act on the system generally, some are errors in diet, violent
mental emotions, suppression of accustomed secretions or discharges,,
living in an unwholesome atmosphere, more especially in cold, damp,
stagnant situations, atmospheric vicissitudes, impure air from the
crowding together of patients in hospitals, contagion, and particular
conditions of the air, in consequence of which it occasionally assumes
an epidemic character, and is in such circumstances usually very
severe and frequently fatal.

Erysipelas no doubt comes on in many instances without any obvious
cause, but that it often spreads by I&neana of contagion has been proved
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by incontestable evidence. There seems also to be good ground for
believing that erysipelas originating in some common cause, and erysi-
pelas in%ueed by local causes may spread by means of contagion.  Most
of the,French authorities deny that erysipelas is transmissible by con-
tagion; but that it is so, facts recorded by Dr. Wells, Dr. Stevenson,
Mr. Arnot, Dr. Gibson, and Mr. Lawrence, in various interesting papers
published by them on this subject, furnish most conclusive evidence, and
set this question at rest. any other cautious observers have arrived
at the same conclusions on this subject as the authorities I have
mentioned.

PHLEGMONOUS ERYSIPELAS.

This disease, although met with at all periods of life, and in all parts
of the body, is much more commonly found in young and plethoric than
in elderly persons, and more frequently in the extremities than in the
other regions of the body. This is a very dangerous form of the dis-
ease, especially when it occurs epidemically, or from infection. Both
the local and constitutional symptoms are severe; the inflammation not
onily has its seat in the skin and subcutaneous cellular tissue, but fre-
quently extends also to the deeper portions of cellular tissue between the
muscles. To make the description of this disease more clear, we shall
adopt the arrangement of those authors who divide it into three grades,
differing from each other in the degree of their intensity.

In the first grade, after ri%ors, anxiety, and other symptoms of con-
stitutional disturbance, soon followed by stinging pain, tingling, redness,
and a feeling of heat of the inflamed part, tumefaction of rather a hard
character takes place, occasioned by the integument being raised up by
swelling of the subjacent cellular tissue. ~After pressure with the
finger, the redness returns more slowly than in the simple and superfi-
cial form of erysipelas. If about the fifth day, the skin is observed to
be less red and tense, and to be covered with furfuraceous scales, and
the subsidence of the swelling shows that the subcutaneous cellular tis-
sue is beginning to regain its usual state, the phlegmonous erysipelas
will end in resolution. But if, on the contrary, the pain at this stage
becomes pulsatory, suppuration is the inevitable result, the matter form-
ing into an abscess of healthy character, the opening of which is usually
followed by the speedy healing of the part.

In the second grade, both the constitutional and local symptoms are
much more severe ; the disease occupies a large extent; at a variable
period, but generally not before the fifth nor after the ninth day, puru-
lent collections form beneath the skin or between the muscles, and, on
their being opml:ed, gangrenous masses of the cellular tissue are dis-
charged along with the matter. Often, instead of abscesses, there is
extensive sero-purulent infiltration into the cellular tissue. There are
many sources of danger in this variety, some of which are great irrita-
bﬂitj‘ of the stomach and buwels, exhaustion from diarrhoea or from
extensive suppuration and disorganization of the cellular tissue, severe
nervous symptoms, contamination of the blood from absorption of the
n;wrhid secretion of the affected part, or combinations of these condi-
tions.
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In the third grade, the constitutional and local symptoms are still
more intense from the commencement ; the skin is tense, shining, and
of a dark dusky red, and only retains, for an instant, the impression
made by the finger ; the swelling is diffused, very great, and intolerant
of pressure. Abont the fifth or sixth day, the skin loses its sensibility,
assumes a violet tint, and becomes flaceid and covered over with phlye-
ten® containing a reddish serosity, and, soon afterwards, sloughs are
formed along with ichorous suppuration, destruction, and suppuratin
boils in the surrounding cellular tissue. This is what some authors caﬁ
gangrenous erysipelas. In the most favourable cases, after the sloughs are
detached, the subjacent parts take on a healthy action, and, after a con-
siderable time, the part granulates and cicatrizes : but most frequently,
from absorption of matter or inflammation of veins, or some affection of
the brain, stomach, or bowels, the patient sinks, the precursor of death
being the symptoms of the worst form of adynamic fever.

(EDEMATOUS ERYSIPELAS.

In this form the skin is smooth, shining, and of a pale red colour,
which, in some instances, inclines somewhat to a yellowish brown ; the
heat and pain are less than in the other forms; the swelling is conside-
rable, and gradually extends; it leaves the impression of the finger as
in anasarca, and from this circumstance this variety has received its
distinetive appellation. Vesication is less common than in the other
varieties, and, when it iz present, the vesicles are small and numerous.
The inflammation is of a subacute character, and gives rise to serous
effusion ; in some situations it is apt to result in gangrene, as when it
occurs in dropsical limbs from excessive distension, or when punectures
have been made to allow the fluid to drain off. To diminish the risk of
the oceurrence of gangrene, in such circumstances, some have judiciously
allowed the fluid to escape by numerous punetures with a needle, rather
than by ineisions.

This form of erysipelas is in degree intermediate between the simple
and phlegmonous, and most commonly presents itself in persons of a
debilitated constitution, and very frequently in those who have a ten-
dency to, or are affected with, dropsy. The infiltrated limbs of dropsi-
cal patients, the serotum in men, and the genitals in women, are the
most usual seats of cedematous erysipelas ; and, of all the results of this
variety, gangrene is the one most to be dreaded, and is indicated by
severe pain, and a red, glossy state of the skin passing into a leaden or
lurid hue.

BILIOUS ERYEIFELAS.

Antecedent disorder of the digestive and assimilative organs is more
or less evident in all the forms «:nt‘5 erysipelas ; but in this form symptoms
of bilious derangement, both before and during the attack, constitute
the most prominent features. In such cases, the local symptoms are
far from urgent; the redness partakes much of a yellowish hue, and all
the local signs indicate but a sligtlllt grade of inflammatory action. The
constitutional symptoms also exhibit a very moderate degree of the in-
flammatory type ; the principal being nausea, bilious vomiting, loathing
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of food, thirst, loaded tongue, a yellowish tinge of the body, and other
manifest signs of disordered secretions in the prima via.

ERRATIC ERYSIPELAS.

The peculiarities of this form are—that it invariably presents itself
in persons of a feeble or debilitated constitution, that the constitutional
symptoms precede and attend the attack, and that they are much more
of the asthenic than of the sthenic character, the symptoms of debility
usually becoming very apparent; that the local symptoms are even less
severe than is usual in ordinary cases of simple erysipelas; that, in
most instances, exfoliation is the only effect remaining, and that the
inflammation spreads from one part to another by continnous unbroken
extension, the circumference of the inflamed part being always distinet,
so that it is very evident where the inflamed and unaffected parts of the
skin join each other.

PERIODIC ERYSIPELAS.

The peculiarity of this form is not merely that it returns, but that it
is sometimes strictly periodical, returning more frequently (so far as my
observation has enabled me to form an opinion) to the parts which were
previously attacked ; in some instances it has been found to be periodi-
cal in return, and universal in extent—that is, extending over the whole
body ; an example of which oceurred in the experience of Mr. Maul, of
Southampton, in the case of a lady who had several attacks at intervals
of two years. In some instances the attack is monthly, at the time the
catamenia should appear. This form of erysipelas is, I believe, most
frequently met with in females of a weak and chlorotic habit. I have
a patient who, for some years, had a return of it every six weeks, but

ot over the tendency by residence in the country, and the use of
suitable remedies for the improvement of her general health and strength.
I know an instance of a man whe had for years an attack every two
months. In both the last-mentioned cases, the head was the part
attacked. One man, whose case I remember, had an attack regularly
twice a year, and another every spring. The local symptoms, so far as
I have had opportunity of observing, are not very severe, and rarely
give rise to more than wdema of the cellular tissue, and exfoliation of

the cuticle. The constitutional symptoms are both antecedent and
attendant.

TREATMENT OF ERYSIPELAS,

From what has been stated regarding the various forms of erysipelas,
the different states of the system in which they take place, and the
varieties, both as to the degree of the inflammatory action, and as to
the de%;;ee and type of accompanying fever, it must be very clear that
it will be necessary to modify the treatment according to the particular
circumstances of each form and case. Some cases require little treat-
ment beyond rest, suitable regimen, and a proper attitude of the inflamed
part; in some, purging and the antiphlogistic regimen are needful ; in
some, local remedies of a decided character must be joined to general
antiphlogistic treatment ; while others are attended with so much of a



ERYSIPELAS. 69

typhoid type as to require the use of remedies of a very different
nature. It has been well observed :—*In some instances large deple-
tions are required ; in others, moderate ‘or local depletion only is advi-
sable ; and, in many, depletion is most injurious, the most energetic
tonics being often indispensably necessary.” Whilst the disease thus
requires, from the very commencement, most varied and often opposite
modes of treatment, it frequently, also, demands an almost equal diver-
gity at different stages of its progress.

In simple erysipelas, the general treatment in slight cases consists in
the observance of the antiphlogistic regimen, and the exhibition of mild
purgatives, together with rest, cool air, and the maintenance of a proper
attitude ; but in more severe cases, emetics, purgatives, and antimonials
are to be employed, and, in some instances, early general depletion.
With reference, however, to depletion, great regard must be paid to the
powers and habits of the patient, the stage of the disease, and the pre-
vailing character of the epidemic. Of the many cases which have come
under my own observation, in comparatively few have I thought general
bleeding necessary, or at all likely to be serviceable; and, except in
some very severe cases of erysipelas in the head and face in young and
vigorous persons, I very rarely indeed resort to it. Even in such cases,
and in others where, from the exceedingly acute character of the symp-
toms, depletion may be deemed prudent, it should be employed with
much eircumspection ; for however strong and hard the pulse may be,
or however great the heat and the urgency of acute inflammatory symp-
toms, there is soon, in most cases, a tendency to asthenic vascular action
and deficiency of vital powers. It is, therefore, judicious in most in-
stances, to rely on other means for allaying excited action, and to
resort to bleeding only when it seems absolutely indispensable. In
most cases, rest, an emetie, mercurial and other purgatives, followed
by antimonials, and aided of course by suitable regimen, fulfil the
desired indications, which are to correct the secretions in the alimentary
canal, to promote the secretions generally, and thereby to diminish in-
flammatory action and febrile excitement. As the indications of treat-
ment often alter very quickly, cases should be watched with the greatest
care, and the treatment changed, if symptoms of debility present them-
selves. If any doubt exist whether it be desirable to administer decided
stimulants, beef-tea may be given, and four or five grains of carbonate
of ammonia every two or three hours ; and if the symptoms should not
improve, then wine may be administered, and the bowels regulated by
mild aperients, but not by drastic purgatives.

The following extract from Mr. Liston, as to the means recommended
for subduing inflammatory action in erysipelas without resorting to
bleeding, will be perused with interest :—

“ The exhibition of the extract of aconite in this and other inflamma-
tory affectious, is often followed by great abatement of vascular excite-
ment, so that the necessity for abstraction of blood is done away with.
The medicine may be given in doses of half a grain in substance, or dis-
solved in pure water, and repeated every third or fourth hour, The
sensible effect is relaxation of the surface, and frequently profuse per-
spiration ; the arterial pulsations are diminished in frequency and force.
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The extract of belladonna, in doses of 1% of a grain, may then be sub-
stituted with great advantage, and often with the most extr?:nrdmarjr
effect upon the disease.’—Liston’s “ Elements of Surgery, Second
Edition, p. 61. Evrysipelas.—For report of cgscs"uf erys_1pe]n§ thus
treated, see * Reports of North London Hospital, cuqtmne{l in the
“ Lancet” of 6th and 13th of February, and 16th of April, 1836.

Local treatment.—In mild cases no local treatment is required,
beyond rest, and an attitude favourable to venous return. In others
local applications are useful. Of all the applications in use, my ex-
perience leads to the conclusion, that the most generally gfatef'ul to the
feelings of the patient, and the most useful are warm opiate fomenta-
tions, or opiate and lead lotion, applied as warm as the patient can bear
them, and as long as he finds them pleasant to his feelings. Sometimes,
though very rarely, warm applications are painful; and then I do not
hesitate, if the erysipelas be in the extremities, to use the above appli-
cations cold, and if they give relief, to continue their use as long as they
prove a comfort to the patient.

In more urgent cases, when the action is very acute, I have, together
with the use of warm applications, adopted, with the happiest results,
the mode of proceeding which was proposed by Dobson, and has been
much and deservedly praised by many, namely, local depletion by
numerous small punctures, rapidly made with a fine lancet. The punc-
tures should extend only into the true skin, and should be made ra.pid]l;ly.
Of the advantages of this proceeding, in acute cases, I can speak in the
strongest terms, patients having often expressed themselves grateful for
the relief it has afforded. Other local remedies, used in many cases
with much advantage, are, brushing over the part with a strong solution
of the nitrate of silver (as recommended by Higginbotham, and practised
by many), or lightly touching the inflamed surface with the lunar caustic
in substance. The former mode is that which I have usnally preferred,
and my experience leads me to speak very favourably of it, especially
in erysipelas of the extremities. After brushing over the part with a
strong solution of the nitrate of silver, dusting the surface with flour or
magnesia, keeping it fomented with warm opiate, or lead and opiate
lotions, or applying them cold, when warm applications are not grateful,
are all proceedings from which, in my own experience, I have seen the
happiest results. I am satisfied from my own observation, that Higgin-
botham, Jobert, and others, were fully justified in speaking so strongly
as they have of the advantages of using the nitrate of silver as a local
application in the treatment of erysipelas. Of the advantage of keeping
the part cﬂver_ed with mercurial ointment, as proposed by Little and
Dean of America, or of the application of a lotion, or ointment of the
au]pha_te of iron, in the proportion of & drachm of the sulphate of iron
to a pint of water or an ounce of lard, as recommended by Velpeau,
principally in cases where there are no vesications, and where the in-
flammation 1s superficial, I can say nothing from my own observation.
To the use of blisters, ﬁt_'st recommended by Dupuytren, I have rarely
resorted, and to bandaging never, except as a means of support when
all inflammatory action has ceased; hut some continental surgeons have
adopted a proceeding, which, so far as I know, has never been followed
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in this country, and which must surely be attended with great risk,
namely, bandaging from the very commencement of the attack, even
when the action is acute.

In phlegmonous Erysipelas, the constitutional and local treatment, in
the first instance, differs in no respect from that proper for severe cases
of simple erysipelas; but it must be strictly kept in view, that whatever
may be the activity of the symptoms in the early stage, the general
powers are weak, that the disease not unfrequently oceurs in those
whose powers are naturally feeble, or in persons advanced in life, and
that the disease, although accompanied with excitement in the early
stage, is afterwards marked by impaired energy, so that if the powers of
the patient be greatly exhausted, he will be in the greatest possible
danger of sinking under the process of suppuration and sloughing. The
most important part of local treatment is the employment of incisions,
which, though suggested centuries ago, was first practised in this country
by Mr. Copland Hutchison, and has been strongly recommended by him,
by Mr. Lawrence, and by many others, and is well worthy of general
adoption. Mr. Hutchison recommends that the incisions be made about
an inch and a half in length, from two to four inches apart, varying in
number according to the extent of surface occupied by the disease.
Mr. Lawrence recommends, in preference to numerous incisions, one or
two long incisions in a direction parallel to the axis of the limbh. Much
difference of opinion has prevailed, as to which of these recommenda-
tions should be followed ; but, on this point, the judicious eourse surely
1s for the surgeon, while he is careful to confine incisions to parts where
the erysipelas has the phlegmonous character, and, avoids all unneces-
sary division of parts, to proportion both the number and the depth of
the incisions to the extent of the inflammation; and a very important
rule is to divide faseize, provided the inflammation extend beneath them.
The treatment by incisions is adopted at different stages of the disease
for the attainment of different objects. At the beginning of the disease
it is employed with great advantage, and is often very quickly followed
by reliegu the painful tension, and a corresponding diminution of the
inflammatory action, thus preventing the occurrence of suppuration and
sloughing. In short, suffering and tissue are both spared by the ener-

tic adoption of this proceeding at an early stage. The local depletion
1s useful, the liquor sanguinis is allowed to escape before its disor-
ganization has taken place, and disastrous results are averted. At a
more advanced period of the disease, incisions limit the extent of sup-
puration by opening a way for the evacuation of matter, and still later,
they afford the readiest outlet to matter and sloughs. At this advanced
period, however, the incisions must be made sufficiently deep to reach
the whole of the infiltrated and gangrenous structures; otherwise the
cannot fulfil the important indications for which they are emp]u}'ec{
Fomentations, in the first instance, and afterwards Euultiees, should be
applied over the part. The patient should be watched, until all bleed-
ing has ceased, as it may be necessary to resort to some proceeding,
such as elevation of the limb, or slight pressure for some time, to prevent
the hemorrhage from becoming excessive and injurious.

The general strength requires to be kept up by generous diet, wine
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CHAPTER IIL

WOUNDS.

TuE term wound, in the language of surgery, signifies a recent solu-
tion of continuity in the living structures induced by some mechanical
cause,

Classifieation of Wounds.—Of the various divisions which have been
made, an important one is the following, viz. ;—wounds of the head,
neck, thorax, abdomen, and extremities. The peculiarities of symptoms,
dangers, results and treatment depending on situation, will be mentioned
in other parts of this work, where the affections of the particular regions
are described ; but, in the present chapter, we shall a£]pt the classifica-
tion into incised, lacerated, contused, punctured, gunshot, and poisoned.

Various modes of healing.—The various modes in which wounds heal,
may be enumerated as the processes of adhesion, granulation, and
incrustation.

1. Adhesion—union by adhesion—union by adhesive inflammation,
and union by the first intention, are the synonymes by which this mode
of healing is referred to. For « description of this process, the reader
18 referred to the section on the results of inflammation, where, under
the head of exudation of coagulable lymph, the opinions entertained
regarding this mode of healing are mentioned. The conditions favour-
able for this mode of healing are—eclean surfaces, unimpaired vitality,
entire cessation of bleeding, perfect coaptation, exclusion of air, light
dressing, and only a very slight grade of the inflammatory process. The
treatment for adhesion will be afterwards considered.

2. Granulation is the mode of healing usually to be promoted when
adhesion fails. The little conical eminences which form on the surfaces
of suppurating wounds are named granulations, from their granular
appearance, and serve for filling up the cavities and bringing together
the edges of wounds, and uniting them by what is called the second
intention.

As the processes of granulation and cicatrization have been already
fully described, and as the treatment will come to be afterwards con-
sidered, it seems necessary in this place only to mention that this is the
suitable, and indeed the only practicable mode of healing, when the
wound is of such depth and extent that it is impossible to place or retain
the surfaces in coaptation ; when apposition is prevented by the presence
of coagulated blood, or other foreign matter, which cannot be removed;
and also when, in consequence of prolonged exposure to the atmosphere,
or of any other cause, such as contusion, the inflammatory process has
been made to reach the suppurative grade.
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3. The incrusting or * modelling” process, better known by the fami-
liar, though less euphonious name of “scabbing,” is best adapted for
wounds presenting a superficial denuded surface, perhaps of considerable
extent, but of little depth. It comes into operation when, there not
being enough of inflammation to induce suppuration and granulation, or
when, the vascular action of these processes having greatly subsided, a
crust is formed on the surface of the wound by the drying, in the former
case of coagulated blood or fibrin, and in the latter of fibrin and pus
commingled. The crust may also be formed artificially, its use being to
exclude atmospheric air, protection from the stimulus of which is essen-
tial to this process. Beneath this covering, new matter is added on the
surface of the wound, raising its level, if depressed, and skinning it over
when nearly on a plane with the aurroundiuf integument ; but the exact
steps of the process are not fully ascertained. There is no suppuration,
but merely a little serous discharge, oozing from beneath the edges of
the crust. The cicatrix, when at last exposed, on detachment of that
temporary covering, is more uniform, more similar to the original parts,
and less liable to contraction, than a cicatrix obtained in any other way.
If the inflammatory action increase during the process, suppuration
ensues, and pus accumulates under the erust, raising it up and causin
painful tension, and thus suspending, for the time at least, farther
advance of the modelling process. Wounds heal very readily by this
mode in the inferior animals, there being in them much less inflamma-
tory tendency than in man. This mode of healing is most suitable for
superficial wounds exposing a single surface, to which none other can be
applied, provided there is no contusion of tissue, and little likelihood of
inflammation. In deep wounds of uncomplicated character, the sides of
which can be approximated, adhesion is more applicable and certain ;
while in a deep wound, attended with loss of substance, so that coapta-
tion is prevented, or in one of any form accompanied with much contu-
sion, which must be followed by considerable inflammation, granulation
offers the most available cure.

The crust, if not naturally formed, may be supplied artificially by
covering the surface with lint, which soon becomes soaked with the
oozing blood, and on drying, hardens into a strong, well-adapted cover-
ing; or the crust may be furnished by gently pencilling the surface
with nitrate of silver, which coagulates the secretion. A piece of gold-
beater’s skin should be applied over, and for a short distance around,
the thin pellicle thus formed by the lunar caustie, to prevent its prema-
ture cracking and detachment. Or, the crust may be formed, as Pro-
fessor Miller recommends, by using a * thick semifluid solution of gum
tragacanth,” which is laid uniformly over the surface, where it soon
dries, forming an unirritating, transparent, and effectual covering from
the atmosphere, which covering can EBSI]IY be repaired at any part when
necessary, and which, should undue vaseular action set in, is softened and
set loose by the discharge to which the excess of inflammation gives
rise. In the absence of the tragacanth solution, ordinary mucilage of
gum acacia would form a similar, thongh probably a more brittle, and
therefore inferior, pellicle. The part should be kept at rest, an % e
further to assist in restraining local action, the antiphlogistie rEg’imen
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should be enjoined. When the modelling process' fails, the treatment
for granulation is to be instituted.

The permanent tissues of repair.—With regard to the repair of in-
juries, it is known that in healing, the lesion of some textures is effaced
by a reproduction of similar tissue, while the injury of other parts is
repaired by the formation of a tissue less highly organized. Osseous
and cellular tissue may be reproduced, and minute nervous and vascular
filaments are formed in the connecting substance. The development of
blood-vessels for granulations, or for superficial deposits of lymph, adhe-
sions, or the like, has been referred to in the chapter on Inflammation,
and the views entertained by many regarding their formation, have
been mentioned ; but in addition to the opinions already brought for-
ward, it is proper to state, that, according to Mr. Paget, their dgeve]up-
ment is always effected by the projection of culs de sae, commencing as
mere dilatations, from a capillary arch passing close to the adventitious
structure. These cceecal diverticula, ecrowded with eorpuscles, are pro-
longed in a definite manner, towards and into the new tissue, so that
they meet and adhere; the double partition formed by apposition of
their closed extremities gives way, and a new capillary arch, transmit-
ting blood, is formed. Fibrous tissue is the medium of repair in wounds
of cartilage, in the cut extremities of which, however, bone is sometimes
deposited. Muscular fibre, when divided, is never reproduced, cellular
and fibrous tissues forming the new bond of connexion, which gradually
contracting, in most instances, draw the retracted ends of the muscle at
last into pretty elose apposition. Nerves, when divided, if their cut
extremities be in contact, rapidly unite, but with some confusion of
function, apparently from the precise continuity of individual fibres not
being accurately restored. Even when a considerable interval has
oceurred between the ends, union has been effected, in the first place by
material similar to that effused after wounds of other soft tissues; but,
in time, nerve-fibres become developed within this substance, probably
by prolongation from the cut extremities, between which they form a
communication, partially restoring the functions of the nerve. Not
less, it is believed, than two years will suffice for the acecomplishment of
this proeess. There is ** no example in which the nerve or ganglia cor-
pusecles have been reproduced.” The repair of wounds differs somewhat
according to their amount of exposure.

In an open wound healing by granulation, all the parts become more
or less matted together, but a subcutaneous incised wound, as practised
on tendon, and properly treated, is much better regulated in its cure,
and motion becomes free as before. The end of the tendon connected
with the muscle retracts, and thus lies surrounded by healthy uninjured
structures, quite removed from the site of the external wound. Liquor
sanguinis 1s effused, and colleets in greatest quantity, in that part of
the sheath where there is most space, namely, that part vacated by the
retracted tendon. The serum is absorbed, and the fibrin coagulates.
In a few hours, those parts of the wound which are in coaptation, in-
cluding the opening in the skin, subjacent cellular tissue, and sheath of

! 80 named, it is said, because the new matter iz added to the surface of the wounded
part, =0 as to restore its original formation or model.
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tendon, have quite healed, but within the sheath, in the space between
the ends of the tendon, fibrin exists in large quantity, chiefly derived
from the muscular extremity of the tendon, which is the better nourished.
By the usual process this becomes organized, and auppl:ed_thh vessels.
“ About the tenth day,” says Mr. Paget, * it is paler again, seemingly
less vascular, and distinetly filamentous.” These minute threads run
on for some little distance, between those of both extremities of the
original tendon, interlacing, and gaining a very firm connexion. In
two or three weeks, the cure may be considered complete, continuity
being quite restored, though still, for some little time, the new structure
and its connexions are scarcely so strong as they ultimately become.

They equal, in this respect, at least, any other part of the i:'endc:n,
and, indeed, become quite undistinguishable from it. The cicatrix,
after a wound, progressively improves in texture; new cuticle, or a
structure identical with it is formed; but in the fibro-cellular tissue
beneath, which occupies the place of the dermis, papille, when formed
at all, are few in number, and imperfectly developed. After the lapse
of several months, occasionally of more than a year, elastic tissue,
similar to that of the original integument, but in very sparing quantity,
is sometimes discovered.

INCIEED WOUNDS.

Incised wounds are such as are inflicted with a sharp cutting instru-
ment. The form of wound presents regular and smooth-cut surfaces,
and is consequently best adapted for healing by adhesion. The prin-
cipal danger is from primary hemorrhage, which is greater in this kind
of wound than in any other.

The treatment of wounds.—The treatment of wounds varies accord-
ing to their nature, and the mode of healing desired. In this depart-
ment of practical surgery, a great and salutary revolution has been
effected within the last seventy or eighty years. This change had, for
many years before the period above mentioned, been occasionally advo-
cated by individuals, whose efforts, though at the time isolated, and
apparently little appreciated, no doubt tended to the introduction of a
more enlightened system. Thus Paracelsus, who flourished from 1493
to 1541, and who was after Hippocrates, the first who advocated simplicity
in the treatment of wounds, plainly asserted, that, in the healing of inju-
ries, nature is supreme, and that the office of the surgeon is merely to
protect the vis medicatriz Nature from hindrance or interruption. In
1542, the application of water-dressing to wounds was recommended in
a paper by Blondus, published at Venice. But, probably, the first
occasion, on which public attention was at all aroused, was by the cures,
then deemed wonderful, accomplished at the siege of Mets, in the year
1553, by an empiric named Doublet, who employed linen dipped in
pure water. In his practice its value was supposed to depend on cer-
tain charms and incantations pronounced over it. Shortly afterwards,
Paré, the father of French surgery, adopted the water-dressing without
the mummeries of incantation. Writers followed at intervals. The
French military surgeons, Barons Perey and Larrey, in their cam-
paigns, also proved its value. The late Dr. Macartney, in Ireland,
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ardently inculcated the use of water-dressing, and, to his successful
exertions, much of the general adoption of that method of treatment is
attributable.  Very much is due on the same account in Great Britain
to the late Mr. Liston, who, in his writings and practice, very strongly
inculeated simplicity in every department of surgical practice: while
eminent surgeons, yet alive, might be cited, who %lave contributed not
a little towards obtaining for the simple and cleanly water-dressing, its
present universal estimation. Even when adhesion is not desired, or
attainable, the same application used warm, has, in the practice of
very many, superseded the employment of the poultice.

The treatment for adhesion — with reference, chiefly, to incised
wounds, comprehends four important indications, namely, to arrest
hemorrhage—to remove foreign matter—to effect and maintain coapta-
tion—and to guard against excess of vascular action.

The first indication is fulfilled, by aspersion of cold water, if mere
oozing exists; or, by the ligature, when a distinet artery is seen pour-
ing forth its contents. The ligatures, one end of each having been cut
off near the noose, are brought out between the lips of the wound, by
the shortest route ; and if numerous, are arranged without entanglement
into one or more bundles. These should, when otherwise convenient,
leave the wound at its most dependent part ; so that the slight purulent
secretion, which is pretty certain to occur in their track, may find the
most direct and easy exit, and, by at once escaping, not interfere me-
chanically with the process of adhesion in other parts of the wound.
In amputations of the extremities, they are usually brought out at the
angles of commissure between the flaps. The method of cutting off
both ends of the ligature, and leaving only the knot, is now restricted,
by almost all surgical anthorities, to those cases in which the wound
has no chance of uniting by the first intention.

The second indieation, which is to remove all foreign matter, includ-
ing coagulated blood, should be attended to as soon as active bleedin
has been suppressed. Were its fulfilment neglected, adhesion would in
consequence be prevented.

All oozing having been completely arrested, foreign matter removed,
and the sur%aee of the wound having taken on a glazed appearance ;—
the third indication,—namely, to effect and maintain coaptation, should
next be proceeded with, Such are the conditions which render coapta-
tion advisable; and with regard to the means employed for effecting it,
they are position, plaster, sutures, when necessary, and, in some parti-
cular circumstances, carefully adapted pressure.

The position should be such as will best relieve tension of the muscles
and integuments, and obviate venous congestion. A greater amount of
relaxation is necessary in some wounds than in others. As muscles
are the principal agents in causing retraction, and in preventing easy
coaptation, the geyeral rule is to put the limb or part into the position
that would be given to it by the natural contraction of the wounded
muscle. When muscular fibres are cut transversely, there is much
greater retraction, and consequently more necessity for the observance
of a position that will secure relaxation, than when the wound runs
parallel to, or between them, in which case relaxation might be carried



78 WOUNDSE.

too far, by making the sides of the wound bulge loosely, and t.hua_pﬂ:-
venting accurate coaptation. In such cases, the parts should ‘be laid so
as sufficiently to relieve tension, without permitting u{ldlm_‘ laxity. In
amputation wounds of the limbs, where little relaxation 18 necessary,
more than is already present, elevation, to such a degree as to prevent
congestion, is the chief point of consequence with regard to position.

Of retentive appliances, plaster is one of the most generally useful ;
and of the various kinds of plaster, the best, though unfortunately also
the most expensive, is that which was introduced into practice I?]' Mr.
Liston, and known by the name of isinglass plaster. It consists of

auze or silk, which, being stretched out, is frequently coated with a
film of isinglass, until the adhesive layer be of the requisite thickness;
after which the other side is turned up and varnished with boiled oil.
Its advantages are these,—the isinglass is perfectly non-irritating to
the sound skin or its cut margins; t%e oiled gauze is transparent, and
accordingly does not conceal the state of matters below ; 1t is very easily
applied, iaviug only to be moistened with warm water; it soon dries,
becoming firmly adherent; and the impervious nature of its varnished
tissue prevents any moisture from the outside detaching it. When the
wound is discharging, the plaster becomes loosened immediately over
the edges, and for a little way beyond ; but this is really advantageous,
as it favours free escape of secretion from between the lips of the
wound ; and the loose, central portion stretching a little, allows room
for the slight tumefaction which generally exists in some degree, when
any discharge is being poured forth. On the other hand, cheapness is
the sole recommendation of the common plaster, composed of emplas-
trum plumbi, with resin added to make it sufficiently adhesive. From
the nature of the latter ingredient, this plaster is irritating to the skin,
and so favours inflammation and erysipelas. It does not adhere firmly
when the skin is at all moist ; the calico on which it is spread being opaque,
hides from inspection the parts beneath; and when any ill-conditioned
foetid pus comes from the wound, the plaster, if carelessly prepared,
becomes blackened by the formation of sulphuret of lead, which smears
the parts beneath; in the removal of which layer, as cleanliness de-
mands, more washing and sponging are required than can be beneficial
to the delicate margins of the wound. By slow boiling, however, for
double the usual time, plaster may be made pretty adhesive without the
addition of the irritative resin.

The strips of 'p]aater, varying in breadth according to the size of the
lesion, are applied at intervals about as wide as the strips, while the
assistant carefully holds the parts in the most favourable position for
- coaptation, and gently presses the cut surfaces and edges into apposi-

tion. The intervals left between the strips of plaster permit the escape
of any secretion of serum or of pus, if afterwards formed ; and, it is in
these intervals that sutures and the extremities of ligatures a;e, when
employed, to be placed.  The slips should be long, "so as not merely to
hold the edges in contact, but, by their adhesion to an extensive sur-
face, to keep the parts well together, In longitudinal wounds of the
extremities, however, they should not be so long as completely to en-
circle the limb, as they would then constrict it, prove hurtful and pro-
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vocative of inflammation and cedema, by obstructing venous return, and
by rudely opposing the slight swelling which takes place in every large
wound, even although adhesion be attained.

Instead of isinglass plaster, strips of linen dipped in, or spread with
collodion, have lately been employed. This substance, made by dis-
solving gun-cotton in ether till the solution be of a syrupy consistence,
dries very rapidly when spread out, in consequence of the evaporation
of the solvent; and in so doing, it contracts and tightens, leaying a
transparent and colourless layer which adheres very firmly to the skin,
and is unaffected by and impervious to any of the ordinary fluids natu-
rally or artificially present about a wound. To procure its thorough
adhesion, the skin must be quite dry at the moment of application. In
cutaneous wounds, after the strips are dry and adherent, if there be no
oozing of serum from the cut, a little collodion may be smeared in the
intervals over the margins, by which means the edges will be preserved
in contact, and protected from atmospherie irritation. The collodion
may be tinted any colour, and it is worthy of remembrance, when large
quantities of it are used, that it is highly inflammable, and that the dry sub-
stance left by the evaporation of the ether, is quite as combustible as the
gun-cotton before its solution, except that its now more compact and solid
form renders combustion or explosion less rapid than in its original
fleecy state. A substance closely resembling collodion in its properties
and capabilities of application is prepared by dissolving certain propor-
tions of gutta percha and caoutchouc in chloroform, and is used in pre-
cisely the same manner. A third substitute for the isinglass and com-
mon adhesive plaster has lately been employed. It consists of a thick,
semifluid solution of gum-lac in alcohol, which may be prepared and
kept in a wide-mﬂuthef bottle with a closely-fitting cork. It is more
economical than collodion, it is employed in the same manner, and is
represented as being quite as efficient. It has, along with the gutta
percha solution, the disadvantage of not being like collodion altogether
colourless; but it is said to possess, over both these preparations, this
advantage, that moderate moisture does not prevent its adherence. All
of these solutions, when applied to a raw surface, excite momentary
smarting.

Sutures, the next of the retentive apparatus, should not be employed,
when it is possible to maintain steady apposition without them. During
the first day or two, and before they have cut their way by ulceration
through the skin, they certainly act more powerfully than plasters in
maintaining coaptation,—one of the essentials for obtaining adhesion ;
but they also irritate much more, and, if not speedily removed, excite,
at least in their immediate vicinity, sufficient inflammation to lead to
ulceration, preparatory to their spontaneous extrusion ; and the vascular
action thus set up in one part of a wound, may extend so far as mate-
rially to interfere with or prevent adhesion. Even under the most
favourable circumstances, a slight suppuration seldom fails to follow in
the track of each stitch ; and though, when the action stops here, the
general healing of the wound may not be retarded, still the greater
marking of the cicatrix, at each of these points, is an additional reason
for avoiding their employment when possible, especially on exposed
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arts. Sutures, then, are to be :‘EH'JPIUF'?‘I ’.“"hm there is
gifﬁcult}' in keefming the parts satisfactorily :Pf mnt“":; FT
means of plasters; but they should be as **iew anc lar
between'’ as consists with the attainment of their immediate
object. They are introduced before the P]H«Et}fl'ﬂ are ap-
plied ; and on each side, but not over them, the strips of
the latter should be placed. For deep wounds, an fi:l'
those of irregularli‘ shaped parts, the interrupted stitch ig
usually employed (Fig. 15); though, for the former class, the
quilled suture is sometimes reaummeqﬂed; and for wounds in
some situations, as will be explained in a future chapter, the
twisted suture (Fig. 16)is the best for maintaining coaptation.

The sutures should, in all instances, be removed as soon
as it can be done without endangering the separation of the
parts. If the structures be lax and easily kept together,
they may be cut and removed at a very early period; as
soon, indeed, as the plasters have become dry and strongly adherent;
but, if there be tension in the lips of the wound, the whole, or some

of the stitches, must be allowed to remain until the
Fig. 16. parts have become somewhat moulded to their new
relations, and partially adherent. Again, if severe
inflammation attack the wound, the sutures must be
snapped and withdrawn, as their presence would only
increase the mischief :—they would soon be set free
by ulceration, but before this was accomplished, the
undue constriction which they must have exerted on
the tumefying wound, would stimulate the local action
and aggravate the pain.

Instead of the suture, M. Vidal employs a little spring forceps, about
an inch and a half in length, to maintain coaptation. Igta points are so
far blunt, that, though they take hold of the skin, they pierce no more
than the cuticle at most. It excites little or no irritation, and, when
removed, leaves no mark. Another and smaller forceps, on a similar
principle, but only about three-quarters of an inch long, is also employed
in Paris. In venereal cases, in which circumeision is there frequently
performed, the glans penis is surrounded with, as it were, a corona of
these forcipes, the points of which keep the eut margins of the delicate
skin and mucous membrane in most intimate contact, and the wound
speedily heals with a cicatrix scarcely perceptible.

In many, indeed, in most wounds, no other retentive apparatus than
suture and plaster need be employed’; but in certain cases, when the
wound is very deep, and its sides exceedingly loose,—conditions ocea-
sionally coexistent in persons of flabby fibre, and which favour the acen-
mulation of secretions between the parted sides,—it may then be advi-
sable to E_-urrﬂund the wounded part with a turn or two of a bandage;
under which, but not over the mouth of the wound, a soft compress may
sometimes be placed with udvantuﬁe. The roller, at this early stage,
must, however, be apgh_ed very lightly ; so that it shall merely assist
m giving EHP‘POI:IJ, and In preserving appggiﬁgn of every part deep a8
well as superficial ; and operate more as a precautionary méasura to
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prevent displacement during any irregular muscular twitching, than as
an immediate means of retention. Gentle support—not actual and in-
jurious pressure—is wanted ; and the better to avoid this evil, it is well
to damp the bandage previous to application ; for the dry fibre soon im-
bibes moisture from the integument or the wound, and, in so doing,
grows thicker and shorter, so as ultimately to become much tighter than
when applied, or than was intended.

The retentive apparatus having been thus applied, the wounded part
is to be laid in a suitable position, combining relaxation and elevation.
The latter is the point chiefly to be attended to after amputation;
and, for this purpose, the stump or other part is laid on a soft pillow,
or any convenient rest, over which, for the sake of cleanliness, is spread
a picce of oileloth, or of thin sheet gutta percha,in order to prevent the
parts beneath being soaked with any discharge. Along the margins of
the wound, when large, a single strip of soft linen is placed, and kept
moist with cold water; but in smaller and more sheltered injuries, this
may be omitted. When the wounded part lies beneath the bedclothes,
their pressure and heating effect must be prevented by a suitable cradle.

All that now for some time requires to be done, is merely to keep the
parts clean, wiping away any fluid secretion from the neighbourhood of
the wound, but never actually touching its raw and tender margins.
These matters being attended to, the part is to be kept otherwise, as far
as possible, at perfect rest.

upposing all to go on well, the stitches, if such have been employed,
are removed at the proper time, as before explained ; but the plasters
may possibly, in a large wound, require occasional remewal, owing to
the fluid secretion trickling down and loosening their dependent extre-
mities, or from their becoming unduly loose as the process of adhesion
goes on, and the edges spontaneously approximate more perfectly. When,
from any of these eauses, it becomes necessary to change the plasters,
they should be seized by both their extremities, and raised from each
end towards the centre, which overlies the line of wound, and from this
lastly they are with gentleness to be lifted. If, on the contrary, the
strip were seized at one end, and pulled off along its whole course
towards the other, it is obvious that after passing the central part, it
would, if at all adherent, be apt to tear away the edge of the wound
covered by its last half, from that margin to which its first raised por-
tion had been applied. In renewing plasters, no more than one or two
of the old strips, however loosely adherent, should be removed at once,
before supplying their place with new pieces; but as each slip is taken
away, the vacancy is to be filled up before detaching another. This
precaution is necessary, because if all the strips were removed at once,
the wound, being unsupperted, might fall open, and tender adhesions—
the work of several days—be in an instant destroyed. Any necessary
moving of the wounded part, whether for correcting malposition, clean-
ing the support on which it rests, or applying fre:ﬁ] plasters, must be
conducted with great care and gentleness.

When ligatures have been employed, some of them will probably be
loose by the end of ten days. Accordingly, about the expiration of that
period, each ligature, except that l];l the main artery, which should be



82 WOUNDS.

left undisturbed for at least a week longer, may be carefully isolated
from the others, and gently pulled by the fingers or forceps. 1f loose,
it will come away immediately ; but if the slightest resistance be felt,
no foree must, on any account, be used to wi!:hdr?w it; a few days lon-
ger being allowed to elapse before it be again tried. The utmost gen-
tleness is to be observed in this proceeding, lest the ligature should be
drawn away before perfect occlusion of the vessel has taken place ; but
with this precaution, it is better to try the ligatures, and remove them
when loose, as if left to themselves they might remain in the wound
long after they were detached, and thus retard its complete healing,

Perfect healing, after adhesion has progressed favourably for about a
week, is often retarded by an cedematous swelling, the result of undue
vascular relaxation. In these circumstances, a bandage is to be ap-
plied, so as to give support, and exert a moderate degree of pressure.
This, however, must neither be severe nor unequally disposed, because
in either case it would excite irritation, and the swelling of cedema
would soon give place to that of inflammation.

It must always be remembered, that at any stage, however late,
excess of vascular action may set in, and prevent the further progress
of adhesion, or even destroy the union already effected. It is frequently
induced by cumbersome dressings, officious sponging and rubbing of the
wound, and by an over-stimulating diet.

The fourth indication, which is to repress inflammatory action, is ful-
filled, partly by the simple local treatment just detailed, and partly by
treatment directed to the system in general. The strict antiphlogistic
regimen should be eufurcecf: all stimuli removed, and perfect rest, gene-
ral as well as local, enjoined. The food must be small in quantity,
unstimulating in character, and given pretty cold. In feeble persons,
and in individuals at an advanced period of life, the antiphlogistic regi-
men must, however, be instituted with great caution, and its effects
closely watched; but, regarding these and many other points, the sur-
geon must be guided by the peculiar circumstances of each particular
case.

Treatment for Granulation.—Wounds may require to be treated for
granulation, either when inflammation has proceeded too far in a case
which it was first attempted to heal by adhesion, or when, from the
beginning, it was evident that granulation was the most suitable mode
of healing, whether owing to loss of substance preventing coaptation, or
to extensive contusion, or to the presence of foreign matter which could
not be removed; all of which conditions are incompatible with the
attainment of adhesion, on account of the active inflammation to which
they give rise.

n the former case, that of a wound treated hitherto for adhesion, its
edges become swollen, red, and painful. Swelling more deeply seated
causes the margins to separate, and purulent matter is soon poured
forth. The indication here is to repress inflammation ; in fulfilment of
whm‘n, all sources of local irritation and general stimulation must be
mt}ﬂ"“’“' Sutures, if present, should be removed, and only a few
strips of plaster left, to prevent any unnecessary gapin g of the wound,
and in many cases they also must be dispensed with. To the parts thus
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relieved from every kind of local irritation, warm water-dressings are
applied, or a light, soft, moist, and warm poultice, if that application
be still employed.

In the second case, where granulation is from the first considered to
be the most available mode of cure, the treatment is essentially the
same as that mentioned above. The part is elevated, and kept at per-
fect rest; no sutures are employed, and only a few strips of plaster are
used to connect the more loose portions of the wound. Cold water-
dressing is applied till oozing of blood ceases; it is then gradually
changed to the tepid, and next to the warm dressing, as the vascular
action rises, so as to soothe and relax the tumefying wound. When
the inflammation proves so active as to threaten gangrene, it must be
repressed by local bleeding, and if absolutely necessary, by general de-
pletion, in addition to the antiphlogistic regimen, which, during this
stage of acute inflammation, is to be adopted.

In both cases the same point is now reached. Warm dressings are
continued so long as inflammation remains active; but as it subsides,
the heat of the dressing is gradually lowered until it be again merely
tepid, or even cool.

Under this treatment the surfaces, if matters go on favourably, be-
come clean in a few days; granulations spring up, and healing advances.
The discharge which, during the height of the inflammation, had been
very profuse, and far from laudable, now diminishes in quantity and
improves in quality. In these circumstances, the wound, when superfi-
cial and broad rather than narrow and deep, requires merely the treat-
ment proper for an ordinary ulcer; comprising the water-dressing,
medicated, when necessary, with metallic salts, to stimulate indolent
granulations, and the employment of carefully-adapted pressure by a
bandage, when necessary to repress cedematous swelling.

But if the wound be deep, without much loss of substance—in fact,
such a case as would have healed by adhesion had not inflammation
prevented—then, at this stage, when the surfaces are granulating well,
and secreting little pus, they will, if placed in mutual contact, speedily
cohere, affording a most satisfactory and rapid cure by secondary adhe-
sion. Plasters are employed to retain the parts in apposition, and a
bandage, lightly and uniformly applied, is in general necessary to give
support. As absolute local rest is necessary for healing, any neigh-
bouring joint, which interferes with this essential condition in the
wound, must be prevented from exercising its natural functions, by a
splint fastened with a few turns of a roller, or with a buckle bandage
applied at two or more points, lightly, so that no cedema may ensue on
the distal aspect, and arranged so that neither plint nor bandage shall
compress the injured parts, or come in the way of the requisite
dressings. Cleanliness is throughout attended to; the actual edges of
the wound are not touched, but from all around them the discharge is
frequently wiped away with a small dossil of clean lint, tow, or rag, or
indeed of anything clean, soft, and absorbent. A good sponge answers
well when there is only one wound to dress, hecause it can then be fre-
quently washed ; but, in hospital practice, it would come into contact
with all kinds of sores, and would never be sufficiently well or often
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cleansed after each time of its employment. On the other hand, the
morsel of tow, being of small value, may be destroyed, and a fresh
iece employed on each occasion. i
p The cnlzmsgtutionul treatment—which, during the height of the inflam-
mation, comprised at least the antiphlogistic regimen, and sometimes
also local or general bleeding, according to circumstances—consists
now, while matters are going on favourably, in attention to the secre-
tions, and avoiding, equally, undue stimulation or hurtful abstinence.
In individuals of debilitated constitution, and even in persons previously
of good health, when the wound is large, suppuration may continue pro-
fuse, cicatrization proceed very slowly, and the secondary 'e_v,c!hesmn. ail.
Under these circumstances the diet must be full and nutritious, with a
due allowance of stimuli. In severer cases this generous regimen must
be farther assisted by the exhibition of medicinal tonics. Thoungh the
part itself must be kept at rest so that it may heal, yet it may be much
benefited indirectly by appropriate general exercise, with the view of
strengthening the system.

LACERATED WOUNDS.

Lacerated wounds are produced by a blunt body being driven into
and through the textures, or by a moving body becoming attached to a
part, and tearing it away. In hoth cases the edges are ragged and
uneven, the parts being torn rather than cut; in both there is considerable
straining of the surrounding structures, and in the former an amount of
contusion is inflicted by the body entering and passing through the tis-
sues. This dragging and bruising of the parts weaken their vitality.
From the depression of the nervous system in severe cases of this
nature, there may be little pain. So much, indeed, is this the case,
that an arm has been torn off by machinery, and yet the person has for
some time experienced little or no pain. There 1s, in general, also but
little hemorrhage, partly because the surface of the wound being irre-
gular, the blood is very apt to adhere and become coagulated; partly
because the vitality of the vessel has heen diminished by the straining.
But the chief reasons why arteries bleed less when lacerated than when
cut, are, that when torn the coats do not retract equally, the inner and
middle coats contract and retract within the external tunic ; the external
coat mext retracts within the sheath to a less degree, and the sheath
forms a conical cavity beyond the outer tunic. 'These conditions are
obviously much more favourable for the arrest of hemorrhage than the
uniformly ‘retrraeted coats of a cut artery. Although the pain may
often be slight at first, and although there may be little primary hemor-
rhage, these wounds are ultimately much more dangerous than those of
a simple incised character. They are very apt to be followed by severe
inflammation ; and, if there be much bruising by sloughing, they are
more liable to be followed by severe constitutional disturbance, and by
tetanus; and, if gangrene ensue, there is danger of secondary hemor-
rhage on the separation of the slough.

In the case of a purely lacerated wound, or when contusion, though
present, is so only in a very slight degree, adhesion is possible, and
ought to be attempted ; and if it should fail, from inflammation rminiug
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too high, the wound is still as much disposed for granulation as it would
have been, had adhesion not been tried. Besides, a part of the lesion
may adhere and remain united, even while granulation oceurs in the
remaining portions.

The treatment of those wounds which are purely lacerated in their
character, or at least attended with extremely slight contusion, is, with
some modifications, the same as that already related as conducive to
adhesion. Sutures should, if possible, be still more avoided than in
simple incised wounds, and isinglass plaster chiefly trusted to for main-
taining coaptation, so as to diminish, to the utmost, all sources of local
irritation.  Absolute rest of the part, and usually of the whole body also,
is requisite. The water-dressing is applied cold or nearly cool, for the
latter is usually more agreeable to the feelings of the patient. If the
attainfhent of adhesion be peculiarly desirable, it may be necessary, in
addition to the abstraction of all sources of local or general excitement,
and the rigid observance of the antiphlogistic regimen, to take blood
from the part, or even from the system, in order to keep the inflamma-
tion within proper limits. TUnder this treatment many such wounds
heal partially, if not altogether, by adhesion. Should, however, inflam-
mation prove too active, a change should be made to the treatment for
granulation.

CONTUSED WOUNDS.

Contused wounds are caused by very blunt bodies passing in a tear-
ing manner through the tissues, inflicting in their passage a large
amount of contusion and straining. They are, in general, merely lace-
rated wounds, accompanied by much contusion; but this complication
renders them more dangerous, more tedious to cure, and productive of
greater deformity. When the bruising is very decided and instantaneous,
there is usually not much pain. This cirenmstance, however, is merely
a symptom of the contusion being very severe; for if it be but slight,
the pain may be pretty acute. The primary hemorrhage is seldom con-
siderable ; but bleeding may occur to a dangerous extent on the separa-
tion of sloughs. In severe cases, there is considerable collapse, and
reaction is proportionately violent. Excessive inflammation attacks the
wound, and gangrene not unfrequently occurs, sometimes to a large
extent, especially in vitiated constitutions. A large sore follows the
loss of substance, suppuration is profuse, and may be so prolonged as to
induce heetic fever. Or pymmia may occur, and typhoid symptoms
become developed.

The treatment of wounds, in which the contused character prevails, is
regulated with a view to granulation. The bleeding having ceased,
foreign matters being removed, and the wound cleansed, the part should
be placed in a position that combines relaxation with elevation, both
these conditions being calenlated to relieve the supervening local action.
Sutures are useless, and the irritation caused by them would be injurious.
Even plasters are unnecessary, except when the wound has a strong
tendency to gape widely, or when, at some parts, the contusion having
been slight, there may be some hope of partial adhesion, on coaptation
being effected. Warmth is applied either by means of cloths dipped in



ol WOUNDS.

W

warm water, or by means of a soft, light poultice, in which the bruised
art is imbedded. Neither application must be allowed to become dry
or cold, but is to be renewed as frequently as may be requsite.

When the inflammatory action runs high, depletion—local and gene-
ral—may be necessary to repress its violence, and limit the consequent
amount of sloughing. But this part of the treatment must always be
conducted with the greatest caution ; remembering that ere long the
system may be taxed to the utmost, in maintaining suppuration from an
extensive surface, and which may, by long continuance, induce hectic
fever before cicatrization be effected.

During the progress of the inflammation, diffuse abscess oceasionally
occurs, and must be evacuated E}{l free incisions. As the slough sepa-
rates, the patient should be watched, lest secondary hemorrhage should
ocenr ; and after the separation, the proper treatment instituted® The
warmth of the applications should of course be reduced when the process
of granulation commences, as the relaxing effects of the heat would then
be injurious. Amputation may be necessary when there is very exten-
sive crushing of the soft parts, or comminution of bones ; and also when
the gangrene is very extensive, accompanied by proportionate constitu-
tional disturbance.

The eonstitutional treatment need scarcely be recapitulated. During
collapse, if long persistent, stimuli may be required, yet should be given
as sparingly as consists with the attainment of the object for which they
are given, and not to such extent as to aggravate the subsequent reac-
tion and its consequences. During the height of the inflammation, the
antiphlogistic regimen should be adopted; and, when necessary, local
or general bloodletting, according to the violence of the action, but in
every case with great caution.

PUNCTURED WOUNDS.

Punctured wounds are produced by the penetration of a narrow and
pointed object into the tissues,—usually to a depth disproportionate to
the small aperture of entrance. According as the point of the instru-
ment is sharp or blunt, and its blade thin and flat, or thick and bulky,
will the injury partake chiefly of the physical characters of an incised
wound, or of those of the lacerated and contused varieties; that is to
say, the wound has some of the characters belonging to each of these
three species, and according as one or other predominates, the lesion is
more or less serious. Unless some very important organ has been in-
jured, the shock is less marked in this than in some other kinds of
wound ; but whenever the weapon has passed far and deeply into any
tissues, the lesion must be considered of a serious character, more par-
ticularly as it cannot at first be known what parts have suffered, and
what have escaped. There may be at the time little primary hemor-
rhage, although a considerable artery has been wounded, becaunse of the
form of the wound being unfavourable to the free exit of blood. Insuch
a case, however, the blood is certain to break out speedily, and even
although no large vessel be wounded, there is still the danger of secon-
dary hemorrhage, if there has been bruising to an extent calenlated to
lead to inflammation and sloughing. Nerves likewise may be cut, torn,
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or punctured, and consequently for this reason, as well as for others,
tetanus is more to be dreaded in these wounds than almost in any of the
other varieties.

Very violent inflammation usually follows punctured wounds of any
considerable depth ; not only on account of the mode of their infliction,
but also because the blood, which oozes from the surface, does not meet
with a ready exit, but remains coagulated, forming a layer of foreign
matter, or becomes infiltrated into fghe soft tissues, chiefly the cellular.
Inflammation is further favoured by the probable lodgment of extrane-
ous bodies ; perhaps of a portion of clothing driven in before a blunt-
pointed weapon, or of the sharp point of a more delicate instrument
which has been broken off against a bone that resisted its farther pro-
gress. Violent inflammation is pretty certain to follow punctured
wounds of synovial and serous cavities, of dense fibrous structures, and
of the scalp, in which latter situation it usually assumes the erysipelatous
form. When of considerable depth, several layers of aponeurosis are
generally traversed ; and these unyielding structures, by tightly con-
fining the parts beneath and preventing their tumefaction as vascular
action rises, aggravate the subsequent inflammation, while the matter,
not finding sufficiently free vent, is very apt to burrow along the muscu-
lar interspaces beneath the fascize, and give rise to diffuse purulent
infiltration of the cellular tissue.

The treatment of punctured wounds varies according to the depth of
injury, and the amount of accompanying contusion and laceration.
When the wound is of small depth, attended with little or no bruising,
and is free from foreign matter, adhesion is possible and should be pro-
moted. Till oozing ceases from the external orifice, cold aspersion is
to be practised. When no more blood issues, any little apposition re-
quired by this form of wound is to be effected, and a piece of isinglass
plaster placed over the opening, so as to cover it entirely, or with the
exception of the most dependent point. The patient is to be kept quiet,
and restricted to the antiphlogistic regimen. Under this treatment,
most of these slight wounds heal ; but if the case be a little more severe,
the cold water-dressing, or a cooling saturnine lotion may be applied;
still, however, retaining the morsel of plaster, so as to preserve the
actual margins of the wound from irritation, and to prevent the liquid
application from insinuating itself along its track. A single layer of
moistened lint is employed, but without oiled silk above it, as the object
is to encourage rapid evaporation, and procure its refrigerant effect.

In more serious cases the treatment becomes, in a correspondin
degree, complicated. Thus if hemorrhage takes place from a wounde
vessel, which cannot be reached on account of its deep situation, and the
narrowness of the wound—while pressure fails to arrest it, or, owing
to the peculiar situation of the injury, cannot be employed — then
the wound must be dilated by careful incision to the required extent,
and in the safest direction, so as to permit the artery to be tied above
and below the point of lesion. Dilatation may also be requisite, when
foreign matter has lodged in the wound, the presence of which will be
ascertained by learning the mode of infliction, by inspecting the weapon,
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or, if necessary, by the gentle use of the probe. The foreign substance
may then be removed by a forceps, or any convenient instrument.

It was formerly the custom to dilate every punctured wound by tents
and plugs. More recently simple incision was substituted with the hope
of transforming the lesion into a mere incised wound, which, as has
already been seen, is of a much more simple character. This indis-
criminate use of the knife is now justly abandoned, and dilatation prac-
tised at this early stage only with a view to permit the ligature of a
bleeding vessel, or the removal of foreign bodies ; and, at a later period,
to effect evacuation of matter, and thus afford relief from tension. The
wound being now free from extraneous substances, its edges are brought
gently together, and cold water is applied till oozing ceases. Apposi-
tion is then effected, and preserved by one or more slips of isinglass
plaster ; and cool water-dressing applied to prevent undue vascular
action. i

Subsequently, when pain, tension, and inflammation ensue, and prove
severe, warm fomentations, medicated, if necessary, with opium, are
applied to soothe and relax the parts. Adhesion not having taken place,
the subsequent treatment is adapted for granulation. In cases still more
severe, abstraction of blood from the parts around the wound, and from
the system, may be necessary to limit the action and sympathetic dis-
order of the constitution. hen deep-seated inflammation oceurs, par-
ticularly when under dense fascize, indicated by severe pain, diffuse
swelling and hardness, then early and free incisions are demanded to
relieve tension and afford free vent to matter.

The eonstitutional treatment, which in punctured wounds frequently
requires to be pretty active, is conducted on the same principles which
have so often been referred to in pages immediately preceding, and
therefore need not here be recapitulated.

GUN-EHOT WOUNDS,

Gun-shot wounds, the most frequent injuries in modern warfare, are
inflicted by shot projected from pistol, musket, rifle, or cannon, b
splinters of wood or stone, shattered by an impinging ball, and by frag-
ments of iron, or other substance, scattered around on the explosion of
shells. They present, according to the nature of the penetrating body,
various degrees and combinations of contusion, laceration, and puncture.

With regard to these injuries, there are many circumstances which
require to be understood. A ball projected through the air, proceeds
at first with great force and rapidity, nearly in a rectilineal direction ;
and if it come, during this part of its course, in contact with any por-
tion of the body, it either penetrates and lodges, or passes directly
tﬁ:iugh, or carries the part away, according to the force and size of the
shot.

_ After a time, the ball describes a curve, called the parabola ; its velo-
city diminishes, and it acquires a new motion of rotation on its own
axis. In this stage, very slight obstacles deflect it from its course,
and should it now impinge against the body, the ball, even though large,
may not sweep away the opposing part, but merely be turned aside, roll-
ing over the surface, and inflicting, in proportion to its remaining mo-
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mentum, a dreadful amount of contusion. This is indicated by the cold,
soft, and flaccid feeling of the part, and its diminished or destroyed sen-
sation. Such is the explanation, as given by Larrey and modern mili-
tary surgeons, of those cases of violent bruising of the soft parts, frac-
ture of bones, and dangerous or instantaneously fatal concussion of
internal organs, by large shot, frequently without laceration of the inte-
guments, or the infliction in rapidly fatal cases, of any outward sign of
injury. These accidents were formerly attributed to the *wind of the
shot,” caused by its passing with extreme velocity close to the body ;
but they are now with more accuracy referred, as above, to the actual
contact of “spent balls.”

The aperture of entrance made by a ball, is much smaller than the
aperture of exit; and very generally, owing to the elasticity of the in-
tegument, much smaller than the shot which actually entered, while its
margins are inverted and uneven. The aperture of exit is larger ; its
edges are everted, and more ragged than the former. When discharged,
either at a very short or long distance from the body, a ball enters more
roughly, and produces a more ragged wound than when it strikes in the
middle of its range. At its entrance, and during the first part of its
course through the tissues, its transit is chiefly characterized by contu-
sion ; while farther on, and towards its exit, its effect is more purely
laceration. In the former part, therefore, sloughing is more probable.

In the stage of diminished momentum, the shot, if small, may also be
deflected, when it impinges very obliquely upon the surface ; or, piercing
the integument, it may proceed beneath it, sometimes along the trunk,
or the hollow aspect of a limb during flexion, sometimes partially or
completely round either; or penetrating more deeply, it may enter the
thoracic or abdominal cavities, and course around their interior eircum-
ference, without wounding the contained viscera. It is, in fact, deflected
from its straight course, when the obstacles to its direct continuance are
greater than to slight deviation. From these circumstances, it happens
that the course of balls is very uncertain. A button, or other hard ap-
pendage of the dress, and the common articles usually contained in the
pockets, have frequently repelled, arrested, or deflected a ball, to the
manifest preservation of life. Sometimes, on the other hand, these
bodies are forced into the tissues before the bullet.

After penetration, their course is not more certain. Bone, and softer
structures, may alter their direction; and the elasticity of the common
integument often confines them after passing through denser structures.

A bullet may lodge, or escape, after the most direct or the most
devious route. It may lodge immediately beneath the integument,
either at the point of entrance; or after passing through towards the
opposite aspect ; or after coursing on beneath the skin—its direction in
this subcutaneous course being indicated by a discoloured mark, com-
monly called a “weal.” It may lodge in bone, in any of the soft
tissues, in the interior cavities, in fact in any part, however distant from
its point of entrance, after the most direct or the most circuitous and
lengthened route. It may escape, by an opening directly opposite to
the aperture of entrance, after passing directly through the part, or
merely running round beneath the integument; or it may proceed
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fur_ther in the latter course, escaping near the aperture of entrance, by
which it may indeed emerge, so that only one opening is made,—a eir-
cumstance which miﬁht lead to the belief that the shot had lodged.
Under one other condition the same may occur. Thus, sometimes, when
the ball, possessing slight impetus, strikes a part of the body covered
]?3' dress, it may, if this be thin and tough, force a portion of it before
1tse1f_ into the wound, and that without tearing it off, so forming an in-
volution, or cul de sae, in the interior of which the ball lies, and from
which it drops accidentally, or is brought away by traction on the re-
mainder of the cloth. In this case, where the wound lies beneath cloth-
ing of unbroken continuity, it cannot of course be supposed that the
ball has lodged, although there be but one aperture. A leaden bullet,
impinging on a sharp edge of bone, may be divided, and a half pass on
each side of the opposing bone, each portion emerging by a separate
aperture ; or one part may escape and the other be det:ﬁnei Tl?e hall
may force a portion of clothing into the wound, and both lodge together;
or, I}tsilf pn:s.si[:ag by,hmﬁy Iﬂ&%ﬂ further on, or escape. 2R
erhaps it is no bullet of lead or of iron whi
ment or splinter, dashed up by the striking of T;hl:lllﬂtmilie:]:; 1:11: ?ﬂfmg‘
hood, or by the bursting of a shell. Or it may be neither met:ﬂg al:um-
nor wood which enters, but merely wadding, as may occur wl;ennflfj
gun is fired at close quarters, and not loaded with ﬂg more solid .
Jectiles: for, at short distances, wadding may penetrati man lalerlﬂ}
dress, carrying portions along with it, inflicting a ragged w{-uni an
when deep enough, almost invariably lodging. A single deep and ve '
::::}elt; w];:-und may also be produced by an aggregation of slz:nall shn:t];
5 ara,tj«re d.“e proceeded far enough from the gun to have become widely
hen there is more than mere contusion, t ' '
of course always present, but that of exit i,s izrzpfﬂfsﬁnimrﬁﬁf
be wanting altogether, as when a bullet lodges; or wantin at least /
a separate orifice, when the bullet emerges at the aameg; tEM 7
which it entered, either after crossing beneath the int pabepd
pletely around the limb, or when drawn out along with il mbT
lar invagination of the dress. The openin mg b i ?nt%rn tl]iI;
the whole bulllet, or only half of it whengs HE atg:‘, it
Eiﬂaﬂl.]ﬂ' ég :lr Ethmu—y be double, when both purli::'iﬂna ufeih:n;rlﬁ?:tej E?ﬁ
o ?
intﬁgument. one, have emerged each by a separate wound of the
ut two bullets may have
of th?m have escapedr; and tﬁgazrfihbe{etlga Hni}n:eu: g, e
of exit, yet these apertures may have ]:-«en:n:n:’r &_ar gl
utt%'l; balls which also have lodged. s
e amount of injurv varies :
wounded. Owing to i]heyuncertaaingi ri{;[:l?n actcli:-rdmg P
it is impossible, at first, to say what these agt S ﬂ{: the ball,
can show what shall be the ultimate -;m:n::uunt.p't‘rds il Sl bt
mation and slonghing to a greater or less ex:;} tﬁ;i‘aruﬂnon, B
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ivision, as when a g
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lying together in close juxtaposition. In these cases, however, the ves-
sels are generally so much bruised, as to slough or ulcerate during the
coming inflammation, giving rise to secondary hemorrhage. Important
nerves may narrowly escape, or be bruised and divided. Bone may be
simply fractured, with or without wound of the integument; yet still
not without much contusion, favouring the occurrence of necrosis: or,
it may be, extensively comminuted and splintered, or perforated, the
aperture thus made being always, in the flat bones at least, considerably
larger than the bullet: or, it may be the resisting body in which the
ball lodges. Serous or synovial cavities, and mucous canals ma{r be
traversed, or merely entered, while the foreign body lodges. Vital
or other important organs may be injured, but it by no means fol-
lows that death shall be immediate, in even extensive lesion of some of
these parts.

Gun-shot wounds are very liable to be complicated in their progress
by various affections. They are peculiarly apt to be followed by deep-
seated inflammation, and purulent infiltration of cellular tissue. Neero-
sis is a very common result of exposure or bruising of bone.

The pain occasioned by a mere flesh-wound from fire-arms is usually
not severe at first. There may be a momentary pang, but it is gene-
rally more a sense of numbness and loss of power that are experienced.
When, however, bones are fractured, and large nerves lacerated, severe
pain is at once produced. Hemorrhage may not be great when no large
vessel is divided, but when such is the case, bleeding may be copious.
It is really as abundant—though perhaps it may not appear externally
for some time, as after most other kinds of wounds, except the smooth
incision ; and certainly much more so than after a simple laceration.
The form of a gun-shot, as of a punctured wound, favours the easy sup-
pression for a time of external hemorrhage, even when a large vessel,,
deep-seated, has been opened ; but here, after a period, blood will break
out unexpectedly, or it may be pouring forth internally to a fatal
extent. Secondary hemorrhage, also, is much to be dreaded, particu-
larly when extensive sloughing, or sloughing phaged=ena, oceurs—
neither of which is very uncommon during unhealthy seasons, and In
crowded military hospitals during time of war.

The shock varies much in degree. There seems every reason to
believe that the mental part of it, at least, is generally more severe in
gun-shot, than in other wounds of equal extent. Owing to the extra-
ordinary force and rapidity of the missiles, against which no guard can
be raised, an injury thus inflicted is regarded with a greater degree
of apprehension than others of a nature which can, to some extent, be
foreseen and guarded against, and which, in a slighter degree, are more
generally incurred. I refer to cuts, and stabs, those received in action
being aggravated examples of what happens, on a much reduced scale
indeed, but still very frequently, to all persons who employ sharp instru-
ments of any sort. Some men certainly sustain very extensive gun-shot
injury of the extremities, without being much depressed ; or are so only
for a short time. But in others, unguubtedl brave, a comparatively
slight wound of this nature is productive of the severest symptoms of
shock. In this case, however, words of encouragement, together with
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the exhibition, if necessary, of diffusible stimuli, soon rouse the patient
from this chiefly mental depression. But when the symptoms of shock
continue long and severe, notwithstanding the employment of the resto-
ratives just indicated, it may with reason be concluded that there are
ample grounds, of a physical character, for its long continuance ; and
that, owing to the lesion of some important organ, the wound is in reality
of a much more serious character than was at first imagined.

In the treatment of gunshot wounds, the first indication is, to promote
the departure of collapse when this is present to a serious degree, by
encouraging language, and, when necessary, the administration of diffu-
sible, or even more permanent stimuli. The latter, however, should for
obvious prospective reasons be, when possible, avoided. If the pain at
this early period be excessive, anodyne fomentations are advisable.

When the shock has by these means worn off, the subsequent treatment
is to be regulated by a consideration of the nature of the wound—of the
part injured, and the extent and kind of lesion—of the present and pre-
vious sanatory condition of the patient—and of the means of treatment
at command. :

Thus, when a limb has been rudely carried away, leaving the remain-
ing parts very much contused and ragged, conditions which would neces-
sarily insure the occurrence of extensive gangrene, great constitutional
disturbance, an useless stump, and probably also hectie fever from pro-
fuse discharge, and tardy cicatrization ;—when there is extensive contu-
sion, amounting almost to disorganization of the soft tissues of a limb,
either with or without fracture of bone ;—when there is extensive bruising,
laceration, or removal of the soft tissues, especially of the chief vessels
and nerves ;—when there is much comminution, or bad compound fracture
of the shafts of bone, particularly of the femur ;—when the joint-ends
of bones are shattered, and large articulations laid open, such as the
“knee, ankle, or hip-joint—then, in all these cases, unless there be also
some other and decided mortal injury, amputation is generally considered
requisite, either actually to save life, or to protect the system from very
great risk and suffering, which if at last surmounted, could only result in
affording a very bad natural stump, or in the preservation of a useless limb.

In military practice, primary amputation, performed during the few
hours between the departure of collapse and the supervening of inflam-
mation and symptomatic fever, has been found far more successful than
a similar operation performed at a later period, after the system has
suffered from inflammation, irritation, and it may be, typhoid symptoms,
extensive gangrene, and probably hectic fever. ~During the more violent
stages of most of these complications, no operation could well be practised,
but would require to be further delayed, until the system lapse into a
more quiescent state. In campaigns also, it is, in order to save life,
frequently necessary to amputate a limb at once, which, with the more
ample conveniences for treatment enjoyed in civil practice, might possi-
bly have been saved : but which, owing to the turmoil of the camp, the
Jolting of the march, the possible deficiency of suitable apparatus, and
the crowded condition of military hospitals during war, where the num-
bers Etweul.: any extraordinary attention from being paid to a single case
would certainly, if not removed, be attended with fatal consequences, .
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It must be remembered that in the upper extremity, although bones
may be badly fractured, or joints opened, with or without shattering of
the articular extremities of the bones, yet a useful limb may be saved.
In the former case, when there is merely a simple laceration, adhesion
may possibly be attained ; and in the latter, excision of the joint-ends
is preferable to amputation of the limb. The last remark applies also
to open fracture of the neck of the thigh-bone, accompanied with bruising,
when neither the trochanter nor the pelvis has shared in the comminution.

These injuries, converted by amputation into clean incised wounds, to
be healed by adhesion or granulation, being now kept out of view, other
cases of a less immediately dangerous character come to be considered.

In addition to promoting departure of collapse, the principal indica-
tions are,—to arrest hemorrhage,—to remove foreign matter, whether
balls, fragments of metal, clothing, stone, wool, or earth, as well as any
portions of bon® which have become so detached as to afford no chance
of reuniting, but would, if left, become necrosed ;—to limit by local and
general means the coming inflammation, and its probable sequence, gan-
grene, which would entail loss of parts and serious constitutional dis-
turbance ;—to obviate the accidental complications ;—to promote heal-
ing, and support the system under suppuration; to remove the limb
under eertain circumstances by amputation, when extensive or extend-
ing gangrene oceurs, or suppuration is excessive, and hectic fever other-
wise intractable, this being called secondary amputation ; and to perform
another and second amputation, when the stump obtained by the pri-
mary, or secondary operation has been destroyed, or much injured by
further gangrene or sloughing phagedana, with consequent protrusion,
and exfoliation of the bone.

The wounds inflicted by fire-arms, which are of an open, lacerated, or
contused character, being treated exactly as similar injuries produced
in any other manner, the following observations are chiefly directed to
those lesions most characteristic of the passage of a comparatively small
body into or through the living structures, namely, those wounds which,
in addition to contusion and laceration, have a punctured or tubular
character.

The first indication, namely, to arrest hemorrhage, may be accom-
plished by cold, and slight pressure, when there is mere oozing. But
whenever an important arterial trunk has been wounded, nothing but
ligature of the vessel, above and below the point of lesion, can be trusted
to. In order to reach the artery, and permit the application of liga-
tures, the wound may require to be dilated by incision, perhaps in a
very free manner ;——a practice which is also necessary under two other
conditions, namely, when foreign matter has lodged and cannot be re-
moved without enlargement of its tract, or when matter forms and is
not freely discharged. Pressure is usually inefficient to stay the bleed-
ing, and could seldom be applied with the requisite nicety, or without
resting injuriously on the neighbouring parts, some of which, as well as
a portion of the artery itself, are pretty certain to slough. The second
indication,—removal of foreign matter of whatever nature,—may some-
times be effected by the finger or forceps without enlargement of the
wound, sometimes by slight dilatation, and oceasionally by a mere cuta-
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neous incision, when the ball is felt resting beneath the integument. It
is very important to remove all extraneous auhlstn,nncs, when possible,
without great meddling and cutting, because their presence aggravates
the comine inflammation, and in this manner retards the cure. But
when the foreign matter is deeply lodged among important parts, where
dilatation could not be practised without danger, or when it is firmly
lodeed in or between bones, whence it could not be ext_racted_without
further crushing or fracture, it must be allowed to remain until suppu-
ration has ensued. Then the part being relaxed, and the channel
widened, it may in general be withdrawn with facility. From some
situations, however, bullets cannot be even then removed without very
extensive incision. It is sometimes difficult, if not impossible, to ascer-
tain with certainty whether or not foreign matter is present. In some
circumstances, indeed, as when it is known that there was only one dis-
charge of a piece of fire-arms, loaded with a single bullét, then the num-
ber and situation of the apertures will afford pretty strong presumptive
proof of the ball having lodged or escaped, while the part of the body
injured, and its distance from the weapon, may indicate whether or not
portions of clothing or wadding may also have entered. But, from
former remarks, it is evident that in action, where numberless missiles
are flying about in all directions, no such inference can be drawn
from simple inspection of the wound. Accordingly, the part is
placed in the same attitude in which it received the ball, as by
the position, the tract of wound, through successive layers of struc-
tures, is made more directly continuous, and its exact direction may be
more easily guessed. The finger or probe is now to be employed,
gently, but with decision, so as to ascertain the presence of foreign
matter. Probing is much better tolerated at this early period than
on any subsequent occasion. On the extremities, this operation may
be performed with some degree of freedom; but when the ball has
pierced the parietes, and entered either of the three great cavities, no
exploratory proceeding is justifiable. If it be felt imbedded in the sub-
stance of the walls, or immediately within them, it should, of course, be
removed ; but if not at once discovered, no further manipulation is proper.
A contrary proceeding might, indeed, at the expense of much injury,
satisfy curiosity, yet without in the slightest degree affording oppor-
tunity of adopting any important alteration of treatment.

Smooth and rounded balls, when they cannot be removed at first,
sometimes remain imbedded for a long series of years, enclosed in a
cyst or capsule, seemingly of condensed cellular tissue, or in the dilata-
tion or cu -Ele-sau of a long, winding, and narrow sinus, so as to be pro-
ductive of little inconvenience or uneasiness, except during atmospherie
changes, much exercise, or general ill-health. In general, they at last
come slowly to the surface, when they may be removed, or by creating
an unusual amount of discomfort the patient is ultimately induced to
submit to a deep operation for their removal. Rough and angular frag-
ments of iron, or of detached bone, create greater mechanical irritation,
lead to more active inflammation and suppuration, and require more
speedy extrusion. The third indication,—to limit inflammation and its
consequences,—is effected locally by rest, elevation, and relaxation of the
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part; by careful adjustment; and by cold water-dressing, under the
use of which, Mr. Guthrie has shown that the sloughing consequent on
gun-shot wounds is much less than under the old treatment by heat and
poultice. The cold applications are continued for a considerable time,
and when the inflammation has become very high, they are gradually
changed for the tepid, and finally for the warm dressing, which by its
relaxing effects affords more relief to the parts in their state of tension,
Abstraction of blood from the neighbourhood by means of leeches or
scarifying, is, in many instances, an important part of local treatment
during the inflammatory stage. Generally, the same indication is ful-
filled by the antiphlogistic regimen, comprising a moderate unstimu-
lating diet, saline purgatives, and diaphoretics. Purging is, however,
to be avoided in any wound as much as possible. When the injured
part is disturbed by the motion attending alvine evacunations, venesection
may even be necessary ; but, as in all wounds which heal chiefly by
granulation, depletive measures must be employed with caution.

In a very few instances, where the wound is small and clean, with no
lodgment of foreign matter, and a very quiet constitution, it has healed
under the above treatment, by adhesion, throughout its whole extent.
But it much more generally happens, even when inflammation has been
limited to moderate bounds, that a tubular slough is detached from the
point of entrance, and a little way beyond it, at which places the con-
tusion has been greatest.

When excessive vascular action ensues, the whole track of the wound
may slough, and gangrene extend in any direction,

The remaining indications of treatment are to be fulfilled in accord-
ance with the general principles which regulate practice in lacerated,
contused, and uncturedp wounds. The conditions which require primary,
secondary, and second amputation, have already been considered.. In
the latter two cases, they are in no respect peculiar, or different from
the circumstances which, in other injuries, are considered on sound
principles to require similar treatment.

POISONED WOUNDES.

Poisoned wounds are those in which the introduction of noxious mat-
ter accompanies solution of continuity. The poisonous principle is
absorbed by the wound, enters the general circulation, and is rapidly
distributed through the body, producing its pernicious effects on the
various organs and the vital functions, but manifesting itself in a pecu-
liar degree on the nervous system. On it certain poisons act so rapidly
as to have given rise to the suspicion of their having some more direct
mode of communication with the cerebro-spinal axis; and this is sup-
posed to be by the nerves of the part with which they have come in
contact. The interval between the introduction of the virus, and the
manifestation of its peculiar effects, differs in different poisons—varying
also in each according to the quantity introduced, and the proximity of
the point of entrance to the brain. Some of the more virulent varieties
have exhibited their effects in so short a time as the sixth part of a
minute ; but, generally, the interval is much longer; and some, such
as the virus of hydrophobia, may remain in the system for weeks, or even
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months, before their characteristic results become apparent. During
this period of incubation, as it has been ten:med, hetwqeq the introdue-
tion of the poison and the manifestation of its effects, it is E“PP“??ﬂ to
become increased in quantity by exciting certain morbid changes in the
blood, which, when once commenced, go on multiplying the poison,
This process is named zymosis, from its supposed analogy to that of
fermentation in saccharine liquids on the addition of the yeast-plant.
Those poisons, which exhibit their effects very speedily, must, if they
operate by a zymotic action, accomplish this process with extreme
rapidity.

El‘hefz: are, applicable to all poisoned wounds, certain general pringi-
ples of treatment, the local particulars of which are the most satisfac-
tory in their results. The grand indication is, to prevent absorption of
the virus, by immediate excision of the wounded part, by destroying it
chemically with an escharotic, or by suction of the mouth, or by an
exhausted cupping-glass—a ligature having been applied tightly round
the part on the cardiac aspect of the lesion, and retained until either of
the above operations has been performed, and until blood has flowed
pretty freely from the wound. In some injuries, the gentlest of these
means is amply sufficient to prevent bad consequences; but, in others,
one or all of them may be found to fail. Subsequent local complica-
tions must be treated according to ordinary principles.

These injuries, if at all severe, are generally ff}l]ﬂwed by a stage of
depression, which may be so great that the patient rapidly sinks; and
in nervous persons, very slight wounds, of a scarcely poisonous nature,
are followed by a shock, chiefly of a mental character, produced by the
fright more than by the actual injury. During this stage the usual
restoratives, of a mental and physical nature, are to be employed.
These comprise gentle reassurance, and stimuli when necessary, of
which ammonia and brandy are those usnally preferred. If the patient
live, reaction ensues, violent perhaps, but very generally asthenic. In
the slighter forms, sedatives and mild antiphlogistics are to be employed
with caution, in order to moderate the excitement of the system gene-
rally, and of the local action which, during this stage, is often very
severe. At the same time, gentle purgatives and diaphoretics should be
exhibited, with the view of promoting elimination from the system.
In many instances, however, there is already such prostration of the
vital powers, that even in this stage none of the lowering measures can
be employed. In some cases, the action is of a more specific character,
and its treatment more uncertain; while in others, the patient, after
surviving both the previous periods, and after having been much
depressed in vital energy by the poison, is brought into great danger
by extensive sloughing and diffuse suppuration—conditions demandin
in addition to suitable local treatment, generous support and the jutﬁ:

cious employment of all advisable means for maintaining the general
strength.

DIESECTION WOUNDS,

Dissection wounds are frequently received without bad conse uences,
but sometimes they give rise to serious and fatal results. fghey are
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chiefly dangerous when the health of the dissector is impaired from any
eause, or when the virus is received from a body in which the cause of
death has been puerperal disease, or acute inflammation of serous mem-
branes.

In slight cases, where bad results occur, the wound inflames in a few
hours, and a pustule forms, which, on bursting, discharges a thin, un-
healthy matter, and is converted into an acute ulcer. [The pustule is
often umbilicoid, resembling a small-pox pustule. When opened in the
early stage, sernm escapes, which is nearly transparent, and the yellow
appearance of the pustule still remains, showing that its colour does not
depend always upon pus, but upon a fibrinous exudation. In a short
time the vesicle becomes larger, and is refilled with serum, which, as
the inflammation advances, will be found to contain pus. Should it
heal by scabbing, the scab will be very thick, and composed in a great
measure of cuticle, and will be very slow in dropping off.—Ep.] In
more severe cases, erythema, erysipelas, whitlow, or inflammation of
the lymphatics of the arm, may occur; or chronic abscess with indura-
tion, or acute abscess with purulent jnfiltration, may form in the axilla ;
and this last complication frequently extends down the corresponding
side of the thorax. In very severe cases, the axillary symptoms, com-
meneing with acute pain and rapid formation of abscess, may occur
before much irritation about the wound is perceived. The constitutional
symptoms vary in intensity. In slight cases the constitutional affection
may be sthenic and trivial, but in more severe instances, the asthenic,
irritative, or even typhoid type prevails. In the worst instances, the
systemic disorder appears before the occurrence of any very distinct
local signs of inflammation.

The treatment of the wound varies according to its form and the sub-
jeet from which the virus has been introduced

If the body be that of a person who has died of acute peritoneal or
puerperal disease, it is advisable, after washing, to make a perfect excision
of the wounded part ; to allow oozing to go on for a short period, and if
any time has been allowed to elapse between the infliction of the wound
and the performance of excision, in addition to the above proceedings,
to employ suction ; and after oozing has ceased, to touch the part very
freely with the nitrate of silver, with the view of effecting destruction of
any virus that may be lurking in it. In any ordinary case, it will be
considered sufficient to wash the part instantly, to suck it well, and if it
be a mere puncture, and do not bleed, to enlarge the opening slightly
with a clean pointed knife, o as to encourage the flow of blood, and thus
favour the removal of any matter. The nitrate of silver is frequently
employed as an escharotic after suction, without excision, and is proba-
bly useful by destroying or neutralizing the virus, if present, and by
forming a ecrust of coagulated effusion, which prevents admission of
noxions matter. I should never, in any case of poisoned wound, trust
to an escharotic alone ; and it ought to be remembered that, if the nitrate
of silver be used gently, it acts merely as an astringent, and that it is
only when it is used very energetically, that it has an escharotic effect.
It 1s advisable for some time to preserve the part at rest, in an elevated

position, and to enclose it for a few hours in a soft soothing poultice.
7
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[In the treatment of pustules arising from dissecting wounds; I have
found it very serviceable to apply the nitrate of silver freely to the
inflamed surface contignous to the pustule, and to enclose the limb
in a large cold poultice of Indian meal. The burning semsation expe-
rienced in dissecting wounds is inereased by hot adhesive poultices, such
as those made of ground flaxseed, but the Indian meal, being less glutinous,
allows evaporation to take place whilst the skin is still kept mmat.#El}.}
The digestive organs should be cleared out, the diet attended to, and al
sources of local and constitutional irritation avoided. If constitutional
or local symptoms supervene, they should be treated according to the
principles already mentioned. :

MALIGNANT PUSTULE.

Butchers and others who have to do with the bodies of the inferior
animals, occasionally meet with wounds of a similar character, and
requiring the same treatment as those to which the medical student in
the anatomical rooms is liable. DBut there is one variety of wound thus
obtained, which is somewhat peculiar in its consequences. The affection
is characterized by the formation of a dark vesicle, rapidly followed by
very painful inflammation and hardening of the dermis immediately
below and around it. The vesicle bursts, the cellular tissue becomes
involved, and sloughing phagedwnic ulcer is produced. The constitu-
tional disorder may at first be sthenie, but it very soon becomes typhoid,
and as the local destruction extends, life is brought into the greatest
danger. The constitutional and local treatment for malignant pustule
is the same as that resorted to in the worst forms of sloughing phagedzena,
attended with great constitutional depression.

WOUNDS INFLICTED BY THE BITE OF A DOG.

Wounds inflicted by the bite of a dog are always regarded with appre-
hension, because, although the animal seem healthy at the time, and
may not become evidently rabid for several weeks after, yet a person,
bitten during the stage of incubation in the animal, is liable to be
attacked with the fatal disease, Hydrophobia. Many more persons,
however, are bitten than are so attacked, even when the dog is manifestly
affected. When the wound is’inflicted through a portion of clothing,
there seems to be less danger, probably owing to the teeth having been
wiped clean in their passage through the dress. The virus contained in
the saliva of the animal, whether dog, wolf, fox, cat, or badger,—for all
these may become rabid,—must, as far as the integument is concerned,
be applied to an abraded surface or wound, ere it can produce the disease.
But several very striking cases, recorded by the late Mr. Youatt, seem
to warrant the conclusion at which he arrived, namely, that mere con-
tact with the mucous membranes may, without abrasion or breach of
Eul';[f‘;':e,l cunlm:umca.te thufdisnrder.

Lhe local treatment of a bite from a dog varies according as it is
believed that the animal is healthy or not. Igf there seems evefya:taa:nn
to conclude that the animal is perfectly well, not being even in the s
of incubation, and that the bite, consequently, was merely inflicted after
provocation, or in self-defence, then the part should be well washed, a
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cupping glass applied to withdraw any simply irritating matter, and the
wound afterwards treated for granulation, like any other puncture or
laceration. But if there be the slightest grounds for suspecting that the
animal is rabid, or in the stage of incubation, instant and complete
excision of the bitten parts is the only practice which can be trusted;
and, till this is accomplished, a lizature should be bound tightly around
the limb between the point of lesion and the heart, so as to prevent
venous return and absorption. An exhaunsted cupping glass is then to
be applied, which will abstract any virns that may have penetrated
more deeply, at the same time that it draws blood. The raw surface
is finally to be treated with lunar caustic, which will arrest any persis-
tent oozing, and, if possible, make security doubly sure, as regards the
destruction of noxious matter. The nitrate of silver is sometimes
employed alone, by persons of great experience, in preference to exci-
sion. Amputation even is requisite, if the part, such as a finger or
hand, is so much lacerated and bruised that complete excision cannot
well be effected. Though a period of several days may have elapsed
after the bite, still, until the commencement of the local sensations
which precede that of hydrophobic symptoms, the operation of execision
or amputation should be performed. Subsequently, the tone of the
general health is to be maintained, and mental anxiety as much as pos-
sible calmed. Dr. Watson, in his admirable work on * The Principles
and Practice of Physie,” has so clearly stated what ought to be the
proceedings of the surgeon regarding these wounds, that I cannot avoid
transeribing his observations. “ In the matter of cure, surgery, I fear,
is as impotent as physic. Not so, however, in the matter of prevention:
this is the most important part of the practice. The early and com-
plete excision of the bitten part is the only measure in which we can
{lut. any confidence: and even here we are met with a source of fallacy.
n the majority of cases, no hydrophobia would ensue, though nothing
at all were done to the wound. How can we know, then, that the
disease is ever prevented by its excision? No doubt many persons go
through the pain of the operation needlessly. But in no given case can
we be sure of this. They get at any rate relief from the most harass-
ing suspense, with which they would probably have been tortured for
months. And if a large number of bitten persons, who have suffered
the wound to heal as it would, could be compared with an equal number
who had had the bitten part cut out, hydrophobia would be found a fre-
quent consequence of the bite in the first class,—a very rare conse-
quence of it in the second.
¢ Mr. Youatt, who trusted to caustic, and who had himself been bitten
seven times, tells us that he had operated, with the caustic, on more
than four hundred persons, all bitten by dogs, respecting the nature of
whose disease there could be no question, and that he had not lost a
case. One man died of fright, but not one of hydrophobia. Moreover,
a surgeon of St. George’s Hospital told him that ten times that num-
ber had undergone the operation of excision there, after being bitten
by dogs (all of which might not, however, have been rabid), and that it
was not known that any one had been lost. Mr. Youatt, I say, trusted
to caustic, and the caustic he used was the nitrate of silver. But I
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advise you to trust to nothing but the knife, if thel alitun.tmn of the bite
will allow you to employ it effectually. If the injury be so deep, or
extensive, or so situated, that you cannot remove the whole surface of
the wound, cut away what you can ; then wash the wound thﬂruugh.lj,
and for some hours together, by means of a stream of warm water, which
may be poured from a tea-kettle, place an exhausted cupping-glass fr?m
time to time over the exposed wound ; and, finally, apply to every point
of it a pencil of lunar caustic. If you cannot bring the solid caustic in
contact with every part, you had better make use of some liquid escha-
rotie—the nitric acid, for example. In my own -::agr:—and wh?.t I
should choose for myself I should advise for another—if I had received
a bite from a decidedly rabid animal upon my arm or leg, and the bite
was of such a kind that the whole wound could not be excised, my rea-
son would teach me to desire, and I hope I should have fortitude to
endure, amputation of the limb, above the place of the injury.

I say early excision is the only sure preventive; but let me repeat
that it will, in all suspicious cases be advisable (if, for any reason, the
operation have been omitted in the first instance) to cut out the wound,
or the cicatrix, within the first two months, or at any time before the
symptoms of recrudescence have appeared. One would do it, thouﬁh
with less hope, as soon as possible after they had appeared; but I do
not expect to hear of excision being successful then in stopping the
disease. Dr. Bright has recorded a case in which the arm was ampu-
tated upon the supervention of tingling and other symptoms in the
hand, in which the patient had been bitten some time before ; but the
amputation did not save him.”

THE STINGE OF INSECTS.

The stings of insects are rarely dangerous in this country, unless
when very numerous, when inflicted on delicate parts, or on persons
an irritable constitution. If the sting be discovered by aid of a lens, it
should be withdrawn by the point of a needle or fine forceps. Then, if
it be a single puneture, mere suction for a considerable time will afford
perfect relief; or the minute wound may be supplied with a drop of
liquor potassze, which is supposed to neuntralize or destroy the irritating
matter. But this remedy must be applied to the exact spot alone, as,
when undiluted, it exercises a powerful solvent effect upon the skin.
Cold is then kept continuously applied by pure water or a saturnine
lotion. When the stings are numerous, or the individual nervous, con-
siderable depression may ensue, from the actnal effects of the injury in
the one case, or from mere fright in the other. Restoratives and stimuli
may therefore be necessary; and when reaction occurs, attended by
nervous excitement and irritability, sedatives and mild antiphlogistics
are indicated. When an insect gains entrance to the nostril, mouth, or
fauces, its sting is particularly distressing, and, in the last-named case,
even dangerous, owing to the great and rapid tumefaction of the mucous
membrane, and consequent interference with respiration, demanding

instant relief by local scarification, followed by fomentation, and counter-
irritation externally.
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EQUINA.

Equina—a disease so named because animals of the equine genus, as,
the horse, ass, and mule, are subject to it—is sometimes transmitted to
man by inoculation, or contact, and sometimes also, it is said, by infec-
tion. In the former case, the local consequences, up to a certain stage,
are the same as in the more severe forms of dissection wounds. In both,
there is fever of an asthenic type. The disease is afterwards character-
ized by severe pains in the joints and limbs, followed by hard, circum-
scribeg swellings beneath the integument of these parts, which then
ulcerates or sloughs; by a sanious purulent discharge from the nostrils,
but which, however, is not uniformly present; by the formation of
numerous characteristic pustules, which generally become gangrenous;
by a very low typhoid fever ; and by speedy death, which usually oceurs
about the end of the first fortnight. The pustular eruption is considered
most characteristic of this disease, which is commonly called “ Glan-
ders,” when this symptom is present along with the affection of the nasal
passages, and “ Farcy,” when these peculiarities are absent.

Hitherto the disease has been almost uniformly fatal, and the treat-
ment adopted is merely palliative. The indications are, to support the
system, and to alleviate local symptoms by fomentations, and deodorising
lotions. Of the former, a solution of creasote ; and of the latter the
chlorides dissolved in water are the most efficient.

THE BITES OF SERPENTS,

The bites of serpents lead to results varying according to the species
which inflicts them. The common viper is the most dangerous that is
found in this country, but its bite is very seldom fatal. The effects are
often distressing, but are scarcely dangerous, except in children, and in
delicate persons of great susceptibility. The local irritation is repressed
by the continuous application of cold, or subsequently soothed by heat
and moisture, if it proceed to actual inflammation. In this case mode-
rate antiphlogistics may be required. Any other consequences, similar
to those which result from dissection wounds, are treated on similar
prineiples.

*Of the numerous American serpents two species only are known
to be venomous—the rattlesnake and copperhead. Eigﬂlt varieties of
the former have been familiar to naturalists, and two others have been
discovered lately by Humboldt! and Bonpland. All are poisonous, but
in particular the erotalus durissus, horridus, and miliarus. The copper-
head (boa erotaloides) sometimes called the bastard rattlesnake, is also
exceedingly malignant. All these reptiles are furnished with long
teeth, or poisonous fangs, the roots of which are surrounded by a bag
or reservoir containing an active or virulent poison. This poison is
discharged into the wound through a small fissure of the tooth situated
near its extremity, and in many instances very quicklygroves fatal hoth
to man and to inferior animals. As regards the effect of the poison,

! These are the Crofalus Cumanensis and the Crotalus Laflingii. See Recueil d'0Obser-
vations de Zoologie et Anatomie Comparée, 4to.
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much will depend upon the size of the animal bitten—death being
produced more readily in the smaller than in the larger animals.
According to the experiments of Vosmaer, sparrows, ﬁu_t:he:_s and other
small birds died in about four minutes, while a mouse died in a minute
and a half. The deleterious operation of the poison will also depend
materially upon its quantity, and upon the season of the year at which
the wound is inflicted. To ascertain the effect of the bite of the rattle-
snake, several experiments were made by Captain Hall, of Caro-
lina, upon dogs, cats, chickens, and frogs. Three dogs were bitten in
succession by a snake four feet long. The first died in less than a
quarter of a minute, the second in two hours, and the third in three
hours. Four days after two other dogs were bitten ; one of which died
in half a minute, the other in four minutes. Several experiments,
nearly similar, were made by the late Professor Barton on chickens.
Of three chickens bitten on three days successively, one died in a few
hours, another lived much longer, and the third recovered, after having
been exceedingly swelled. On the fourth day, several other chickens
were bitten, but recovered without a bad symptom.

“The rattlesnake is more lively, and its venom more active, during
very warm weather than at any other period: upon the approach of
cold seasons it becomes languid, and then strikes reluctantly, and
frequently without any ill consequence. The effects produced by the
poison either on the human body or on the lower animals, vary according
to the parts wounded, the depth to which the fang penetrates, and the
quantity and strength of the venom in the reservoir. In many instances
death follows in a few seconds or minutes, and in others not until many
days or weeks. The interesting case detailed by Sir Everard Home,
which I witnessed whilst a student in London, farnishes striking proof
of the speedy operation of the poison of the rattlesnake, and at the
same time affords incontestable evidenee that it may remain a long time
in the system before death is produced. The patient was teasing a
large rattlesnake with the end of a foot rule, but could not induce the
animal to strike; the rule accidentally dropped from his hand, he
opened the door of the eage to take it out; the snake immediately darted
at the hand, and inflicted four wounds—two on the back part of the
first phalanx of the thumb, and two on the side of the second joint of
the forefinger. The hand soon after began to swell, and in the course
of ten or eleven hours the whole arm, axilla and shoulder were very
much tumefied, and cold. There was an unusual coldness also through-
out the skin of the whole body. At this period, the mind of the patient
was perfectly collected; but immediately after the accident he talked
incoherently, owing probably to strong drink, which it was ascertained
he had taken before he was bitten. From the axilla the swelling
extended down the side, and blood was extravasated under the skin as
far as the loins, giving the back a mottled appearance. The skin over
the whole body Gecame warm, faintings occurred repeatedly, vesications
appeared in different parts of the body, a large abscess formed on the
outside of the elbow, and dianhargndy half a pint of reddish matter;
mortification took place in the axilla, in the forefinger, and some other
parts, and finally destroyed the patient, after he had laboured for




WOUNDS. 105

eighteen days under the most distressing symptoms. Upon dissection,
the body presented a natural appearance (with the exeeption of the arm
that had been bitten), and the wounds made by the fangs of the reptile
had healed.

¢ Instances have occurred, both among the Indians and among the
white people, who inhabit the mountainous and thinly-settled parts of
our country, of almost instantaneous death from the bite of the rattle-
snake. On the other hand, it is very certain that many persons wounded
by this animal have sustained very trivial injury, if any. In such cases,
it is probable that the teeth enter obliquely, and do not penetrate the
true skin, or that the reservoirs at the roots of the fangs have been
empty, or the virus itself, owing to particular circumstances, so modified
or changed in its properties or in such small quantity as not to produce
fatal effects. Again,—where death has followed almost immediately or
shortly after the wound, the poisonous fangs have probably penetrated
directly an absorbent artery or vein, and conveyed the noxious matter
at once into the cireulation. According to Catesby, the Indians very
soon ascertain when this has happened, and under an impression that
the wound is necessarily fatal, apply no remedy. Upon these principles
it will be easy to account for the supposed good effects of the numerous
and diversified remedies at different times proposed for the cure of the
rattlesnake ; inasmuch as there is reason to believe that nature, unas-
sisted, is often sufficient to accomplish a cure, or that a sufficient quantity
of virus has not been inserted to produce death.

“The poison of the rattlesnall()e is of a yellow colour tinged with
green: during extreme heat, and particularly in the procreating season,
it becomes of a much darker hue. The copperfead is equally poisonous
with the rattlesnake; but few experiments have been made to ascertain
its peculiar character.”

[I‘)‘ But the best plan of all, is that recommended by Sir David Barry.
He directs, first, that an exhausted cupping-glass shall be applied over
the wound, for a few minutes ; next, the glass is to be taken off, and the
wound freely excised; and lastly, the glass is to be applied again, in
order to promote the flow of blood, and cause the re-exudation of an
of the poison, that may have found its way into the neighbouring blood-
vessels. The cupping-glass, used in the manner we have just detailed,
possesses all the efficacy and none of the disadvantages of ligatures;
for, without interrupting the general circulation of the limb, it produces
a complete afflux of all the fluids in the vicinity towards the wounded
part, and entirely prevents them from conveying their contaminated
contents towards the centre of the circulation. If the glass is applied
in this manner, it is far from being advantageous (as is generally sup-
posed), to make ineisions or scarifications near the wound, whether before
or after its excision ; for the object is to concentrate the course of the
blood towards the original wound itself, so that it may carry the venom
with it, as it escapes; and this object would be counteracted by any
extraneous ineisions.

““The treatment of snake-bites during the first stage, consists first, in

! Gibson's Surgery, vol. i., pp. T9-81.



104 WOUNDS.

the administration of powerful diffusive stimulants, such as hot brandy and
water, ammonia, or the eau de luce, to support the nervous system; and
secondly, in the use of remedies which may be supposed to eliminate
the poison from the blood. Thus, if there is no vomiting, it should be
excited by a mustard emetie, to get rid of the vast quantity of bile that
is often formed in the blood, and secreted by the liver under these cir-
cumstances ; if, however, vomiting is spontaneous, and too violent, it
should be checked by a large dose of solid opium, and a mustard poultice
to the epigastrium. But the principal remedy seems to be arsenie,
which has long been popular for these accidents, in the East Indies. It
is usnally administered there in the form of a nostrum, called the Tan-
gore pills, each of which contains a grain of it, combined with certain
unknown acrid plants. The efficacy of this mineral was also fully
established in the West Indies, by Mr. Ireland, surgeon to the 16th regi-
ment, who employed it with perfect success, in five cases of the bite ntgl &
serpent, which had previously killed several officers and men, some within
six hours, and all within twelve. He combined f3ij of the liguor arseni-
calis with gtt. x. of tinet. opii (to prevent vomiting), f 3iss of peppermint
water, and f 3ss of lime juice. This draught, which contains a grain of
the arsenious acid, was given every half hour, for six or eight doses, till
it produced copious purging (which was encouraged by clysters), or till
the symptoms were ameliorated. The swelled parts were well rubbed
with a liniment of olive oil, turpentine, and liquor ammonia ;—and the
patients, although for a time greatly debilitated, were soon able to return
to their duty.”

¢ If the local symptoms are very slight, stimulating embrocations, and
hot fomentations, with leeches, may be sufficient. But if the swelling
is rapid and extensive, or the constitution is much affected by the poison,
free and extensive incisions into the swelled parts are indispensable.

“The constitutional treatment of the semuc{] stage must be regulated by
the symptoms actually present ; it will most likely require a combination
of cordials, opiates, and tonies.” ]’

! Druitt’s Surgery.
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CHAPTER 1V.
BURNS.

A BURN is an injury inflicted on the body by a deﬂgrea of heat higher
than is compatible with healthy action in the part affected. Burns are
produced either by actual contact with flame or heated bodies, or by
radiation of caloric from them; and their severity depends on the
proximity and intensity of heat, the length of time it has been applied,
and the nature of the heating agent, as also that of the injured part.
Thus, flame, which can exist only at a very high temperature, and which
speedily induces combustion of the tissues; steam, whose latent heat
becomes sensible on condensing ; metals whose density and conducting
power are great; and oil, which maintains a high boiling point, and
adheres to the skin ;—all produce severe burns, which, ceteris paribus,
are most severe on those parts where the epidermis is thin and delicate.
This condition, when produced by heated liquids or vapours, is usually
styled a scald, the term burn being then restricted to those cases where
a dry body has been the agent of injury. As the heat of solid bodies
is frequently much greater ghan that attained by fluid substances, except
metals in a state of fusion, the former may produce very deep burns;
while liquids, by flowing over a large surface, cause more extensive,
though comparatively superficial lesions.

The Classification now generally employed, as being the most scien-
tific and convenient, is that of Dupuytren, who arranged all burns into
six classes or degrees; the tissues involved, and the amount of lesion
being made the basis of classification. The first degree consists of a
superficial inflammation of the integuments, unattended by vesication.
The second, in addition to the rubefaction, is accompanied by vesicles.
The third exhibits the skin partially disorganized, the cuticle, together
with the papillary surface of the cutis, being destroyed and converted
into a thin eschar. In the fourth degree, the whole thickness of the
skin, including, sometimes, the subcutaneous cellular tissue, is carbo-
nised. The fifth degree only differs from the preceding in penetrating
more deeply; an eschar being formed which comprehends the several
soft tissues beneath the integument, down to a variable depth, perhaps
even to the bone itself. In the last or sizth degree, the whole thick-
ness of the limb or part is carbonised.

Consequences of Burns.—If at all severe or extensive, this kind of
injury is liable to be followed by many serious consequences, which,
though generally more or less combined in practice, may, for better
description, be divided into two orders—namely, Local and General ; or,
into Inconveniences and Dangers ; the former being hostile to the pre-
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servation of the comfort or limbs of the patient—the latter being dan.
gerous to life itself. By a :iuﬁ knm:ﬂedge and consideration of these,
the treatment and prognosis must in every case be regulated. The
first order, which consists of those local effects not directly dangerous
to life, consists, with a single exception, of various conditions attend-
ing cicatrization, and productive of functional lesions, partial or com-
plete. They have been enumerated under the heads of adhesions,
deformities, and mutilations ; to which may be added disfigurements,
and affections of the cicatrix. The disfigurements consist of those
unseemly cicatrices, especially on the face, neck, and other exposed
parts, which merely affect the appearance rather than entail any serious
discomfort. They are produced principally by burns of the third degree,
by slight cases of the fourth, and sometimes also by severe instances of
the second, when the epidermis forming the vesicles has been torn off,
exposing the cutis to the stimulus of the atmosphere, to irritation and
subsequent suppuration. The adhesions imply those conditions in
which, during cicatrization, contiguous tissues or surfaces, which in their
natural state move freely on each other, have become mutually adhe-
rent, thereby abridging voluntary motion, as when a cicatrix adheres
firmly to a muscle, tendon, or aponeurosis beneath ; or these latter to
one another. Deformities are constituted by any considerable altera-
tion in the shape of an organ, or in the relation which one part naturally
bears to another. They may be produced in two ways; either by con-
traction of the cieatrix, or by destruction of museular antagonism.
The cicatrix following a burn is said to have a greater tendency to con-
tract, than after any other species of injury. Like all new, and lowly-
organized structures, it is very liable to absorption, which makes

contraction and puckering of the tissues around go on long after the
sore has healed. Wherever a portion of skin has been destroyed in
this manner, as in a burn of the fourth degree, its place is eventually
supplied, not altogether by a new and permanent structure, but toa
very considerable extent by the uninjured integument in the neighbour-
hood, which, by the steady drag exercised on it by the gradual contrac-
tion of the cicatrizing ulcer, or the cicatrix, is drawn together towards
a central part, which is at last occupied by the cicatrix, now much dimi-
nished in size, shrivelled, and sometimes almost of a horny texture.
The surrounding integument stretches to a certain extent, more espe-
cially in those parts where it is loosely connected with the tissues below:
but if the loss has been very extensive, the requisition on the integu-
ment around will be proportionately large, and this demand may prove
more than its extensile qualities can supply. Accordingly, if a burn be
so situated, that flexion or other posture of a neighbouring articulation
will relax the skin around the seat of injury, the steady drag on the
Integuments, added to the natural tendency of the limbs to preserve a
slightly flexed position, will produce, if not guarded against, a perma-
nent flexure of the joint. The same remmgka apply with still more
force, when the deeper-seated parts have, as well as the skin, been
destroyed. Thus the fore-arm has been immovably bent on the arm,
the latter bound to the side, the lower jaw dragged down to the sternum,
and the head drawn back between the shoulders. When the injury is
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situated on the extensor aspect of an extremity, the tendency, above
mentioned, of the limbs to sustain a slightly bent position, is in general
sufficient to counteract the extending force of the contracting cicatrix.
This is not, however, always the case, for the fingers have frequently
been bent backwards upon the metacarpus, and the foot has been so
twisted and deformed that all trace of its original conformation has
been destroyed. Deformities from this cause, and to this extent, are
now, however, much less frequently met with than formerly; though,
in injuries of such a nature, the motions of the joint almost always
remain more stiff and constrained than natural, and are farther restricted
by the abnormal adhesions formed between the cicatrix and the subja-
cent parts. Again, in those cases where the tissues beneath the integu-
ment are destroyed, as in a burn of the fifth degree, in which the con-
tinuity of muscles, tendons, or aponeuroses has been interrupted, the
contractions of the cicatrix, together with the unnatural adhesions, fre-
quently cause deformity, fixation, and even dislocation of a neighbour-
ing joint. As in other injuries, when the solution of continuity affects
a nerve, loss of voluntary motion or of sensation must ensue in the parts
supplied by it on the peripheral side of the injury, by which occurrence
the antagonism of two sets of muscles may be destroyed, and deformity
produced. Mutilations consist in the partial or complete loss of an
organ. They are immediate in all burns of the sixth degree, and in
those of the fifth, in which the possibility of saving a useful limb is at
once rendered hopeless. They are consecutive, when caused subse-
quently either by the violence of inflammatory reaction inducing exten-
sive gangrene, or where the limb, as it remains, is so utterly useless as
to necessitate amputation ; an operation which is also sometimes neces-
sary to save life when it is endangered by hectic from the exhausting
effects of profuse and prolonged suppuration. The affections of the
eteatriz are chiefly excessive contraction, fissure, ulceration, and irrita-
bility. As it is less highly organized than the original integument, it
is peculiarly liable to the first three of these conditions, in conformity
to the general law, that newly-formed and lowly-organized structures
are much more prone to absorption, to inflammation, and other diseases,
than older and more highly constituted tissues. Irritability of the
cicatrix may be the result of a nervous filament or trunk being impli-
cated in it, as occasionally happens after an ordinary amputation ; or
it may oecur without any such apparent cause.

The second order of consequences, comprising the general or constitu-
tional effects, are those which more immediately endanger life. They
may be arranged, chiefly according to the periods at which they oceur,
into six groups. [First,—when a large extent of surface is burnt though
but superficially, and more particularly when to the third degree, a
shock is communicated to the nervous system, either by intense pain
excited in the wide expanse of integumentary nervous web which is
injured, or by the sudden destruction of the functions of the integument.
It is believed that this shock occasionally causes instantaneous death by
asthenia, or the asthenic form of syncope—the heart ceasing to act from
its irritability or contractile power being annihilated. The same result
may take place when the burn, though of less extent, has penetrated
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more deeply and injured some vital or important organ; but, with this
exception, it is a well-ascertained fact that burns are more dangerous
from their extent than from their depth. Second,—more frequently it
happens that death is not immediate. There is great depression and
collapse of the vital powers, which gradually sink in a few hours. The
immediate cause of the fatal issue in this instance may be, as in the for-
mer, asthenic syncope, with this difference, that here the functions of
the heart are slowly and gradually suspended, instead of hemﬁ instantly
arrested. Females, children, and persons of a nervous and irritable
temperament, are most liable to sink in this manner. In other cases,
death is preceded by typhoid symptoms, low muttering delirium, and
coma. When the functions of a large portion of integument are suddenl
suspended, the healthy balance between them and those of the lungs is
destroyed ; the latter become, with the other internal organs, greatl
congested, and soon cease to effect proper aeration of the blood. This
leads to more retarded circulation in the pulmonary system; the brain
is supplied with imperfectly purified blood ; coma ensues, which still
further retards the flow of blood through the lungs; and death results
at last, from apneea, accelerated by coma. Third,—In other cases, the
collapse goes off, and is succeeded by an imperfect and feeble reaction,
attended with great irritability and excitement of the nervous system,
under which the patient may sink exhausted. Constitutional debility
and irritability predispose to this termination. Ocecasionally, death has
occurred about this period from tetanus, or from convulsions. Fourth,
—On the disappearance of collapse, vigorous reaction may ensue. When
this is confined within proper limits, it is the first step towards recovery;
but when excessive, and accompanied by very high symptomatic or in-
flammatory fever, it is equally perilous to life, as would be its deficiency.
Sometimes, accordingly, the patient dies during the stage of excessive
reaction. At this period, also, congestion and inflammation are very
apt to occur in the mucous membranes, and several internal organs,
more especlally the lungs, the intestines, and the brain. These serious
complications render the prognosis much more unfavourable, and fre-
311&1’“‘-1} prove the chief causes of death. The upper portion of the duo-
enum is the part of the intestinal canal which is most frequently
affected. Sometimes the inflammation here leads to ulceration, especially
In young persons; and, occasionally, during the uleeration, a small
artery is opened, hemorrhage ensues, and the patient generally dies,
either from a single profuse loss of blood, or from a more sparing dis-
charge, frequently repeated. Death in this instance takes place by that
form of syncope in which the heart primarily ceases to act, from the
want of a sufficient volume of blood to excite its contractions; the ner-
vous system being consecutively affected by the deficiency of the nutri-
ent fluid. This mode of death is accordingly called, by Dr. Watson,
an®mia. Of hemorrha%e from the above cause, about a dozen cases are
on record. Gangrene, from excessive inflammatory reaction may prove
fatal by a combination of asthenic syncope and coma. :’Lny of the
serous membranes, or the organs which they invest, may, in like man-
ner, be attacked by inflammation. As a general rule, those internal
parts are most apt to suffer, which are nearest to the external lesion.
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Apoplexy occasionally oceurs from the fifth to the seventh day. Du-
puytren considered this to be owing to idiogynerasy, but it is more sim-
ply explained by referring it to vascular excitement in a person, the
arteries of whose brain are already in a state of disease. Confirmed
drunkards have been attacked, about this period, with delirium tremens ;
and in pregnant females, the premature expulsion of the foetus is said
to have oceurred. Fifth,—During, and after the detachment of sloughs,
new dangers arise. In bad constitutions, or where the powers of life
are much enfeebled, the separation of the eschar by ulcerative absorption
may not have been preceded by a sufficient effusion of plastic lymph on
the layer of living tissue next to the dead mass; accordingly, if any
cansidjn;ra.hle artery, or even vein, has been involved in the slough,
dangerous or fatal hemorrhage may take place from its open mouth,
which has not been sealed up, as, under a more favourable state of the
system, it would have been. The same result may ensue from an arter
being denuded at this period, and afterwards ulcerating. The possibility
of such an occurrence suggests the propriety of using ne force in re-
moving the sloughs, lest the blood-vessels be not yet prepared for the
separation. When the eschar has been very extensive, persons have
occasionally died soon after its separation without any very obviouns
cause, unless it has been owing to the sudden exposure of a large ulcera-
ting surface to the irritation of the atmosphere, inflicting a second shock
on the system, which, though it was able to withstand the primary effect
of the injury, sucenmbs to this second attack in its now enfeebled state.
If this be the true explanation, then the raw surface, when of lar
extent, should be exposed only partially, as seldom as possible, and for
as short a time as practicable, at each dressing. During suppuration,
phlebitis and pysemia have sometimes occurred, and destroyed life with
the most urgent typhoid symptoms. After all the preceding dangers
are past, if the process of cicatrization, over a large surface, be tedious,
and suppuration very profuse, the exhausting effects of this drain on the
system, combined with long confinement, tend to induce hectic fever,
under which the patient may sink. The fatal issue is sometimes much
accelerated by the development and rapid progress of phthisis pulmo-
nalis. A more common adjunct of the hectie, 1s colliquative diarrheea,
from irritation and ulceration of the intestinal mucous membrane, par-
ticularly in the vicinity of Peyer’s glands on the lower part of the ileum.
Sixth,—Even the period of cicatrization, according to Dupuytren, is not
exempt from danger ; for he mentions that when this process has been
nearly or entirely completed, persons have sometimes died suddenly and
in a manner unaccounted for, even on dissection. This singular occur-
rence may be supposed to be connected with the suppression of the
purulent discharge, which, though not natural, yet from its long con-
tinuance before cicatrization was effected, had become a habit—and, in
fact, necessary, in some degree, to the constitution.

Post-mortem Appearances.—The local effects of burns have already
been sufficiently described to enable any one to understand what condi-
tions may be expected on examination of the parts with the scalpel,
when opportunity offers for so doing. In persons who have died imme-
diately, or shortly after extensive burns, from the primary shock,
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Dupuytren says, the intestinal mucous membrane presents, In many
places, bright red patches of variable size, and other marks of great
congestion,—the fluids of this canal, especially in the stomach, hemﬁ
deeply tinged with blood. Other observers, however, have not foun
the preponderance of congestion in the mucous membranes to be so
great, or so constant, as Dupuytren in such cases has represented it.
The cerebral sinuses are gorged with blood ; the brain and its mem-
branes very much injected, its ventricles filled with a pinkish serum;
and a similar fluid is found within the peritoneum, pleura, and pericar-
dium,—these being in some parts dotted, or streaked with red points
and lines of vascular injection. When the patient dies during reaction,
many of the above-mentioned appearances will be present. The sym
toms during life will assist in pointing out which organ, if any, will be
found the principal seat of inflammation or of eupieatmn. .
The prognosis of burns, except of those which are very trifling, is
always uncertain in the early stages; not only from the possibility of
any of the preceding fatal terminations occurring; but also from the
circumstance that it is frequently impossible, till an advanced period,
to predicate the amount of lesion. In some instances it is doubtful at
first how far the destruction has extended ; and in others the immediate
injury is followed by a secondary sloughing of the tissues, consequent
on the violent inflammatory reaction in these parts, the vital powers of
which were considerably lowered, though not entirely destroyed at the
moment when the injury was inflicted. In forming a prognosis, we
must be influenced by a consideration of these points, and of the sex,
age, constitution, previous habits, and present sanatory condition of the
atient ; as also of the extent of the burn in superficial area, and in
epth ;—of its relative situation, and the nature of the part. Females,
children, and persons of a weak, nervous, and irritable temperament,
are, as might be expected, more liable to the dangers attendant on this
kind of injury than males, adults, and those of a stronger, and less ex-
citable constitution. Old age again, which by its accompanying debility
18 exposed to the dangers of the former class, and is little able to survive
the shock, or to support the tedious suppuration, is, however, less liable
to those congestive and inflammatory attacks which so often complicate
the injury in younger and more full-blooded individuals. Previous per-
nicious habits, present disease, or any circumstance which tends to
weaken the general health, increase the danger. Intemperance in alco-
holie liquors, is a strong predisponent to a fatal issue in this, as in other
serious injuries. These various conditions do not all agree in producing
danger in the same manner. Thus a weak and nervous individual, be
the weakness from whatever cause, whether from the extremes of age,
from disease, or from previous irregularities, is peculiarly liable to sink
under the primary shock. To a strong plethoric adult the period of
reaction, with its internal congestions, and it may be inflammations, is
the most dangerous. Asthenic persons again, if they have survived the
preceding stages, are, especially when of the strumous diathesis, prone
to succumb during the period of suppuration and hectic. It was before
stated that the danger of a burn is more proportioned to its extent of
surface than to its depth, except when in the latter case vital or im-
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portant organs have suffered. The depth, on the other hand, more than
the superficial area, regulates the amount and nature of the local se-
quelee. The influence of relative situation is shown by a burn, which
in one place would be comparatively unimportant, produeing, in another
site, very serious consequences.

With regard to the local results, it may be considered a general rule,
that, other things being equal, a burn will produce an amount of defor-
mity directly proportional to the freedom of action naturally enjoyed
by the part which is the seat of injury. Thus, when in the neighbour-
hood of a joint, its fixation ;—when near the mouth, hideous distortion ;
close to the eyelids, their eversion, ectropinm, adhesion of their margins
to one another—are conditions easily induced. The influence of rela-
tive situation in causing danger, is exhibited by otherwise insignificant
burns of the scalp, exciting inflammation in the brain or its membranes ;
of the thorax and abdomen, in inducing the same morbid action in the
gerous linings of these cavities, and in the latter situation, when deep,
predisposing to hernia or protrusion of some of the viscera, from weak-
ening of the abdominal parietes.

Again, when situated near the orifices of mucous canals, the transit
through them may be materially interfered with, whilst their natural
secretions, coming in contact with the sore, may deteriorate its action,
and retard its healing, Thus in a scald of the mouth, fauces, and pha-
rynx, from an attempt to swallow a boiling fluid, dysphagia or difficulty
of deglutition will ensue, which, if the injury be severe, may not pass
off with the inflammation, but may continue permanently, through con-
traction or stricture of the upper l]pm-t of the wsophagus. But there is
here a more immediate source of danger: the scalding liquid may pene-
trate into the larynx as far as the glottis, and excite acute inflammation
of it and the epiglottis ; or the same result may take place by propaga-
tion of the action from the pharynx, without the fluid passing below the
epiglottis into the larynx at all. This condition will produce dyspnecea,
or even death by apneea if not relieved. In these instancesit is believed
that the liquid does not pass into the wsophagus, or farther down the
larynx than the rima glottidis; the spasmodic muscular action, in both
these parts, effecting closure of their respective canals. Oceclusion of
the puneta lachrymalia may ensue from a burn in their neighbourhood.
Dysuria results when the genitals are implicated; and, in the female,
the contact of the acrid urine may aggravate the injury. When close
to the anus the pain experienced during defecation induces the patient
to perform this as seldom as possible, and constipation is the natural
sequence. The situations, then, on which burns are most dangerous,
are the head and neck ; the genitals, particularly in children ; and the
trunk generally. When on the hands and feet, tetanus has followed
this, as well as other injuries of the same parts.

It has been stated that a fatal result wiﬁ almost certainly take place
from a burn of the first or second degree, which involves half of the
entire surface of the body; from one of the third grade, affecting a
quarter ; and from those of the fourth, fifth, and sixth degrees, in which
the eschar comprehends more than a square foot. No doubt, these
points will frequently be found to be correct ; but from what has been
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said above, it will be evident that under particular, though by no means
unusnal, circumstances, a very much sma ler amount of injury may lead
to death. !

The First Degree is most commonly caused by contact with heated
liquids or vapours, or by radiation. The four common symptoms of
inflammation are present,—namely, redness, heat, pain, and swelling;
while the absence of vesication distinguishes this from the next degree.
The redness is of a bright rosy hue, d&lﬁ'used—nﬁt circumscribed, disap-
pearing momentarily under pressure, and very similar to that of ery-
thema, of which this may be considered a traumatic form. The pain is
acute, of a smarting, or burning character, and it genera}l{ lasts as
long as the rubefaction remains. The swelling is but slight, exeept
when on mucous membranes. These symptoms disappear by resolution
in a few hours, or at most, in two or three days. In more severe cases,
a slight desquamation of the cuticle ensues in the form of light furfura-
ceous scales. A degree of tenderness in the part frequently remains
for a few days longer.

When the shock has been very great, collapse is present; marked by
a weak, fluttering, and irregular action of the heart, and a pulse almost
imperceptible at the wrist. The person is scarcely conscious, his sensa-
tions are impaired, and his gaze is vacant. When reaction is established,
symptoms of any of the complications already enumerated, may exhibit
themselves.

Local Treatment of First Degree.—In burns of the first degree, the
%‘lgject.s of local treatment are to mitigate En.in and prevent effusion,

hen an extensive surface is affected, the whole should not simultane-
ously be exposed to the atmosphere ; and any necessary exposure should
be as brief as possible. In slight burns, local treatment may alone be
requisite, consisting in the steady application of cold for several hours,
either by simple immersion or wet cloths. Immersion is of course only
applicable when the surface involved is small and suitably situated, and
when no collapse is present. The water employed must be kept cold
by frequent renewal. When the part is not conveniently situated for
immersion, it should be closely, but at the same time lightly, enveloped
with a single layer of soft linen or cotton kept constantly wet with
some cold liquid. Simple water may be employed, with the addition, if
thought necessary, of a little alcohol, to increase the evaporation and
the consequent cold. Dupuytren used an acetate of lead lotion, which
he considered sedative and astringent:—it is a very excellent applica-
tion. After the incipient inflammation has been thus checked in the
onset, the part, if of any extent, must be defended, alike from the stimu-
lus of the atmosphere, and the depressing influence of cold ; one or both
of which might injure it in its present delicate condition. This may be
variously accomplished, either by rolling fine carded cotton or wadding
around the part; or by varnishing the surface with a thin layer of some
bland adhesive substance, which will, for a time, perform the part of an
mnsensible cuticle. For this Purpﬂse, mucilage of gum Mﬂhiﬂ, or tﬂgl'
canth, or the ethereal solution of gun-cotton known by the name of
collodion,—may be employed. The collodion, and probably the muci-
lage also, seem to act in two ways ;—first, by protecting the surface




BURNS. 113

from contact with the atmosphere; and—second, by contracting to a
certain extent as it dries, which, together with its close adhesion to the
cuticle, tends to keep up a degree of pressure or compression, that proves
beneficial to the weakened part, as well by affording it support, as by
favouring the absorption of any slight interstitial effusion. The varnish
may be removed, when the vascular action in the subjacent integument
has quite subsided to its natural standard. If applied, however, over a
large surface, it might prove injurious by mechanically obstructing the
cutaneous transpiration of the part; and this would favour the oceur-
rence of vesication. Such an objection does not apply to cotton. For
a like reason, the aqueous mucilages are less objectionable on the large
gcale, than collodion, which is quite impervious to moisture ; while the
former readily imbibe a little from the surface below, which not only
relieves the subjacent integnment, but also prevents undue desiccation
of the protective layer, and its consequent eracking and peeling off.
But, where a very large surface is burnt, and when the depression is
congiderable, the continuous application of cold cannot be had recourse
to, as it would tend still farther to lower the system. In this case, a
warm opiate fomentation may be employed, which will greatly mitigate
the pain; and, subsequently, the cotton or varnish may be employed as
before. Some persons employ the cotton in the first instance ; and this
will be the most judicious treatment in many burns of the first and
second degrees, where, from the great extent of injured surface, neither
cold nor warm lotions can be conveniently employed. The cotton, more-
over, has this obvious advantage, that when once applied in such cases,
it need not soon to be disturbed ; while liquid appliances, on the contrary,
require frequent or constant supervision and renewal. This peculiarity
is a decided recommendation for its employment in those distressing
cases of great severity, in which all hope of life is at once destroyed;
and in which, therefore, the treatment ought from the first, to be chiefly
directed to soothe the suffering of the last moments. A popular appli-
cation, which deserves mention as a ready substitute for the cotton or
varnish, after the vascular action has been repressed,—is flour, dusted
thickly over the reddened surface. It is applicable to burns of the first
degree ; but not when the injury has caused, or is likely to induce vesi-
cles; for, on the bursting of these, the effused fluid cakes the flour into
a mass, which hardening, irritates, instead of protecting the skin.
Stimulant applications have been recommended from the commence-
ment ; but, in the early stages of all burns, they tend to increase the
vascular action, and so carry the injury to a higher degree than it
would otherwise have attained. Turpentine has been considered to
exercise a constringing action on the vessels of the integument, and
thus to prevent effusion; but this substance on many skins, even when
_ in the healthy condition, is itself a very powerful rubefacient. In slight
burns of the face, from explosions, by which the eye is injured by par-
ticles of gunpowder stucE on, or into the conjunctiva, all the large
grains should be removed at once; after which, linen cloth, kept very
wet with cold water, or a cold, light, very moist, bread-and-water poul-
tice enclosed in a cloth, forms the best application, and is to be laid
across the eyes, the patient lyingﬂ in bed. The water here dissolves
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and carries off the nitre of the powder; while its remaining constituents,
sulphur and charcoal, are washed away. Those particles which remain
after a day or two, should be carefully picked out by an fine-pointed
instrument. The operation, which has been advised, o icking out
with the point of a needle, all particles of gunpowder that have lodged
in the skin, would be, in many instances, where the whole face and
head are thus tattooed, as impossible to execute as it would be danger-
ous and cruel to attempt.

The treatment of pharyngitis, or laryngitis, following an attempt to
gwallow boiling water, does not differ materially from that proper for
acute idiopathic cases of the same nature ;—it must be instant and
energetic. It consists chiefly of depletion, local or general according
to circumstances, counter-irritation, the exhibition of antimonial or mer-
curial medicine, and the employment of a tepid demulcent gargle.
Bronchotomy, as a last resource, should be performed as early as the
necessity for it clearly exists, because the ultimate success of this ope-
ration as of that for strangulated hernia, depends very much on the
period at which it is instituted.

The Second Degree of burn is characterized by the presence of vesi-
cation, in addition to the erythematous rubefaction observed in the first.
The vesicles form where the heat has been most intense, or longest ap-
plied. Though generally formed immediately, or very soon after appli-
cation of the caloric, they will continue enlarging, or new ones may be
formed during the next twelve or eighteen hours, if the part has not
been properly protected from irritation. The contained serum may be
either clear or opaque, colourless or tinged with various shades of yel-
low and red. Around them for some distance, the first degree of burn
prevails, but the swelling and pain are here greater ; the latter, when
the phlyctenze are large and full, being accompanied with a feeling of
tension. Such is the state of matters, when, as is most commonly the
case, a hot liquid has produced the injury; but, when it is occasioned
by actual contact with a heated solid, the epidermis frequently adheres
to it, and is torn off along with it on its removal. When this happens,
the pain experienced from exposure of the denuded surface to the atmo-
s h'ere, is exceedingly acute, and slight suppuration is almost inevitable.

his stig%e_sts the propriety of not lacerating the vesicles; or if, to
relieve their tension, it be necessary to evacuate part of their contents,
of making the opening as small as possible, and then preserving the
cuticle otherwise entire until the surface beneath shall have no need of
such protective covering. Under favourable circumstances, the detached
cuticle dries, and shrivels up in a few days; it then falls off, or may be
removed, its place being supplied by a new layer of similar structure,
as yet, indeed, more delicate, and of a reddish hue, but which soon
assimilates its appearance to that of the original tissue. Even if slight
suppuration occur, no mark is, after a time, discernible; but if the
Emulent secretion be from any cause protracted, a sear or slight dis-

glll'ElllEl.llt will ensue, Whlﬁh, hﬂwe'rer, with time and appmpria.te treat-
ment, will ultimately disappear.

The Local Treatment of the Second Degree of burn differs from that
proper for those of the first grade, in so far only as the appliances to
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the vesications are concerned. When produced, as this grade usually
is, by scalding fluids, some parts covered by the clothes are generally
more or less injured ; and in the removal of these the greatest possible
care 18 requisite to prevent laceration of the vesicles, or the tearing away
of the detached cuticle. If the vesication be slight, the treatment for
the first degree may be instituted, taking every care that the elevated
epidermis be preserved from injury. But if the subeuticular effusion be
very great, the vesicles, as they become large and tense, should be
punctured with a small needle. The evacuation of their contents in this
way affords much relief; and if the fluid reaccumulate, it may again be
discharged in a similar manner. Cold astringent lotions offer the most
probable means of limiting the effusion; but these may be counterindi-
cated by various circumstances, which have already been sufficiently
explained while speaking of the treatment of the first degree. Glyce-
rine, mingled with an equal quantity of water, has lately been recom-
mended as a topical application in burns of the first and second grades.
It certainly has the property of keeping the part soft and moist for a
long time. If the cuticle has been torn off, the raw surface, when large,
is most effectually soothed and protected by the Linimentum Aqua Cal-
c¢is; or when small, by forming an artificial erust over it with mucilage,
collodion, or the nitrate of silver, which being applied gently to the
moist surface, coagulates the secretions, and thus forms a protective
layer. Over the tﬁ‘iln crust produced by the lunar caustic, a piece of
gold-beaters’ skin should be applied, to prevent its cracking and prema-
ture detachment. The method of healing by incrustation i1s preferable
when the prevention of scars is an important object, as it is when the
face, neck, arm, or hand, especially in a female, is the seat of injury.

The Linimentum Aquee Calcis, or Carron Oil, as it is popularly termed,
has been employed indiscriminately over the whole of the burnt surface, -
whether blistered and denuded gr not ; but its employment in this man-
ner is attended, in some degree, With the same objection formerly offered,
as prohibiting the application, over a large area, of a varnish imperme-
able to aqueous moisture, nameﬁll;, the checking or prevention of the
cutaneous transpiration, which effect is, with justice, believed to increase
the subcuticular effusion. The common turpentine liniment, composed
of turpentine and resinous ointment, is objectionable on the same account,
and is, besides, much too stimulant an application to the blistered sur-
face. If the effusion in the vesicles become decidedly puriform, the
raised cuticlé must be freely incised, and the surface treated as an ordi-
nary uleer, should it continue to suppurate; or the incrusting process
may be tried, if the secretion of matter be scanty.

The Third Degree of burn consists of cauterization of the epidermis,
and the papillary or superficial layer of the dermis. Gunpowder explo-
sions are said frequently to produce this grade; and the skin in these
cases is permanently tattooed, in many places, by the lodgment of black
particles driven into it. In this grade, the part is usually charred at
once, or it dies very soon. The eschars, in the slighter cases, are so
thin as to resemble mere stain; but in other instances, they may be
half a line or more in thickness. They vary in colour, from grayish-
yellow to dark-brown; and, in consistence, from a moist and soft state,
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to a dry and hard though pliant condition. When the consequence of
a scald, they are usually of the lighter hue, and softer consistence ; and
as, under these circumstances, the vitality of the part has not been in-
stantaneously destroyed, the slough is frequently covered with dark
vesications, the fluid contained in which is sanguineous, and of a red or
brown colour. These are seldom found over an eschar which has been
produced immediately by a solid of high temperature, because the slough
thus formed is usually dry and hard. It is in that case also depressed,
while the surrounding integument is corrugated and drawn in around it.
When present, however, Dupuytren regarded these dark-coloured vesi-
cations as extremely characteristie, indeed diagnostic, of this degree of
burn.  Occasionally, when produced by a solid body which has re-
mained for some time in contact with the skin, or by a metal in the
state of fusion, the cuticle, together with a thin layer beneath it, is torn
off at the time, leaving the dermis exposed, and of a grayish colour,
part of which dies subsequently, so that nearly its whole thickness is de-
stroyed. Immediately around the charred portions of integument, the
skin will be found to have suffered to the second degree, as exhibited b
the limpid vesicles; and still further off, to be merely affected with the
erythema of the first. Dupuytren remarked that, while in every burn
the pain is acute, it is much more inténse when the skin is burnt onl
on its surface, than when the injury extends more deeply. Accurcﬁ
ingly, the third degree of burn is found to be the most painful of any;
though some writers have stated it to be less so than the two preceding
varieties. The danger to the constitution, also, is proportionatel
greater here than in these,—primarily, because the shock is greater an
the pain more intense ; and secondarily, because the reparative powers of
the system will be more largely taxed in this, than in the more superfi-
cial injuries. So soon as the parts are quite dead, there is a remission
of the pain for a few hours, until inflagmation be established, and the
process of separation commenced ; yet even during this interval, though
the eschar itself be insensible to the touch, yet, from its thinness, a very
gentle pressure on it, by being transmitted to the living and sensitive
structure beneath, will excite acute pain. Upon the supervention of
inflammation, there is a reaccession of pain, and it now continues very
severe, until a short time after the sloughs have been thrown off; the
period of which occurrence varies according to their thickness and the
vigour of constitution, from four to fourteen days after the infliction of
the injury. The removal of the sloughs must not be hastened b force,
on account of the pain which such treatment would occasion. %he re-
maining sore 1s superficial, and generally cicatrizes rapidly. The result-
Ing cicatrix 1s at first redder than the surrounding integument ; but sub- -
sequently it becomes preternaturally white; its surface depressed,
smooth, and imperfectly papillated; or sometimes, when suppuration
has been prolonged, it is marked by irregular lines, ridges, and corru-
gated knots.  The local result is, therefore, disfigurement.

The Local Treatment of the Third Degree o burn, will be related
along with that proper for the fourth, as the same case usuall presents
the acters of each. It will be sufficient, at present, merely to men-
tion the formation of an artificial crust, by some of the methods already
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described, as being very applicable when the eschar is thin, and most
desirable when it i1s on exposed parts, as the cicatrix, obtained in this
way, is much more perfect and similar to the original integument than
that resulting from ordinary granulation.

The Fourth Degree of burn is generally produced by the actual contact
of a solid body at a high temperature. In this case an eschar is at once
formed, comprehending the whole thickness of the skin, and frequently,
also, the subcutaneous cellular tissue. It is here dark brown, or black
in colour; dry, hard, and leathery, yet brittle, in consistence; and is
quite insensible, pressure producing little or no pain, even in structures
naturally the most sensitive,—the dermis being completely destroyed.
Owing to the fluids having been thus almost instantaneously expelled
from the carbonized integument, diminution of its bulk necessarily en-
sues, both in its thickness, and its superficies. The eschar is conse-
quently depressed below the level of the surrounding skin, and the latter,
still more than in the third degree, is drawn in around it, exhibiting
numerous puckered folds or corrugations radiating from the margin of
disorganization. When the part dies more slowly from the violence of
inflammatory reaction, the slough is softer and less depressed. Its thick-
ness varies from one to three lines, being, for the same depth of destruc-
tion, thinner in the hard and dry variety, because of its greater density
and compactness, than in the soft and moist form, which is more loose
and flabby in its texture. Receding from the point where the heat has
been most intense, the three minor grades of burn are generally observa-
ble; that of the most superficial character occupying the most distant
gite. The pain is severe so long as the application of the cauterizing
agent is continued ; but upon its removal it ceases, at least in that spot,
for a few hours, during which time, little more than uneasiness may be
felt in the part which bears the characters of this degree, because the
structure which would have been most acutely sentient, had its vitality
been preserved, has been at once destroyed. If, however, the neigh-
bouring surface be affected in a more superficial manner, then the pain,
already deseribed as attendant on burns of the first three degrees, will
be experienced. Even if the latter condition should not exist from the
first, 1t will ensue, in the course of a few hours, and severe pain will
then become developed from inflammation attacking the integument
around.

In three or four days, the parts beneath the slough have, from the
same cause, become painful ; and both cause and symptom increase in
severity during the first week, at the expiration of which period, or about
the ninth day, their intensity begins to decline, and afterwards suffers a
gradual diminution, which is contemporaneous with the establishment of
the process of separation between the dead and living structures. The
gruﬁess of ulcerative absorption by which this is effected, having been

escribed in another part of this work, need not be related here. The
separation is effected during the third week after the infliction of the
injury. Granulation now proceeds, in some cases, with sufficient activity ;
but very often it assumes the indolent character, and is attended with
profuse suppuration, when the surface is of large extent. The cicatrix,
when at last completed, is, as before explained, much smaller than the
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original destruection of integument; it is ;_lermauenﬂy Elﬂpressed, of a
fibrous appearance, smooth unless cicatrization has been irregular; pos-
sessed of little common sensibility, and very liable to chafe and ulcerate.
Thus by its appearance it constitutes, at least, a disfigurement ; while
by its contraction, or adhesion to parts beneath, serious deformities may
be produced, attended probably with much loss of motion.

Previous to separation of the slough, or at least until that eondition
be considerably advanced, it is often difficult, if not impossible, to
pronounce with certainty whether a burn be of the third, fourth, .or
even of the fifth degree; especially in situations where the bones are
but thinly covered by soft parts ; greca,use the secondary sloughing, con-
sequent on the inflammation, which attains its height about the ninth day,
is frequently so extensive and profound, as to make an eschar, which at
first seemed inconsiderable, become subsequently of very formidable
dimensions. A knowledge of the manner in which the injury was pro-
duced as regards the nature of the agent, and the mode and duration of
its application, will assist in forming an idea as to how far the caloric
may have penetrated.

The following remarks will usually enable the primary amount of
destruction to be ascertained. The present degree is distinguished
from the third, by observing that in this grade, severe pressure on the
eschar at an early period produces little pain; while in the more super-
ficial lesion, gentle pressure produces intense agony. As before ex-
plained, there may be here also very acute pain from the commence-
ment, owing to a superficial inflammation of the surrounding skin, and
until pressure be actually made on the primary slough, the patient’s
sensations may not be so well defined as to inform him, that under é at
least, there is little or no pain. From a burn of the fifth grade, the
present degree is distinguished by its comparative want of sonoriety or
resonance on percussing the eschar, which property, if present at all,
can, from the thinness of the slough, exist only in a very slight degree;
while in a burn of the fifth grade, a distinetly sonorous sound is elicited
from the eschar. ~ Of course, in any case, where the slough is of the
soft and moist description, percussion is useless, and could produce no
distinctive sound.

The Lacqi E}'ea#mmt of the Third and Fourth Degrees of burn com-
prises four indications ; namely—to regulate the amount of inflamma-
tion ; to favour separation of the sloughs; to assist the processes of
granulation and cieatrization ; and to prevent, or in some cases, to
modify, deformity. The first indication, which is to regulate the amount
of inflammation, requires that its activity should be repressed when
excessive ; and that when defective, local reaction should be promoted,
becanse a certain amount of vaseular action is necessary to effect the
detachment of the eschar, and the subsequent cicatrization of the sore.
To limit the inflammation, an elevated and relaxed condition of the
part should be preserved. If it prove excessive, so as to threaten
EIt_EIlElTE EEEGHdM‘jF %Iﬂughing: local liepletiun may be require.ﬂ- in
estimating the necessity for which, the character and degree s
general symptoms of pyrexia will render valuable guidance. In robust
and plethoric adults, in whom, from the injury being of small extent,
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the system has been little depressed, the early abstraction of blood by
leeches, may limit very considerably the impending destruction of tissue.
These should be applied, when the collapse has quite worn off, as near
as possible to the threatened part. Perhaps in a few rare cases a
moderate general bleeding may be advisable, in order to restrain the
local action ; but either form of depletion must be employed with the
utmost caution, and in as sparing a manner as will suffice for the attain-
ment of the immediate object in view; more especially when the
amount of destruction has been great, because, as will afterwards be
mentioned when describing the constitutional treatment, the powers of
the system may be injudiciously weakened, when ere long it will have
need of all its energies to carry on the work of reparation.

On the other hand, when local and general reaction prove very tardy
and defective, stimulant applications must be resorted to, in order, first
—to excite a sufficient amount of local inflammation to throw off the
slough ; and, secondly—through this medium to assist in rousing the
system from collapse. For this purpose, the liniment composed of
resinous ointment and turpentine, may be applied, and its stimulant
properties regulated by varying, when necessary, the quantity of the
latter ingredient. The manner of fulfilling the second indication,
which is to promote separation of the slough, may vary a little under
different circumstances. The warm water-dressing, consisting of cloths
dipped in warm water, and covered with oiled silk to prevent evapora-
tion and cooling, is usually the best appliance; and if there be much
pain the water may be medicated with opinm. Light poultices answer
the same purpose, but if large, they prove, from their weight, especially
when on the trunk, distressing to the patient. If the inflammatory
action be very weak the applications may be rendered stimulant by the
addition of a metallic salt. No mechanical force must be employed to
detach the eschars ; but if a large piece be loose except at one point,
the greater portion of it may be cut off near the point where it is still
attached. gccaaiunal]jr matter forms under a part of the eschar, and,
accumulating, gives rise to pain and tension. Fluctuation is perceptible
at the part, and free incision of the slough is requisite to permit the
escape of the purulent collection. The third indication, which is to
promote granulation and cicatrization, comes into play immediately
subsequent to the separation of the eschar; when the usual treatment
of granulating sores, as described while treating of the resalts of inflam-
mation, is to be instituted. If there be much feetor, a weak solution of
the chloride of zine, or of soda, may be advantageously employed.

If the sore lose its vigorous character, and become indolent, the part,
especially when on an extremity, should be encircled with a lightly-
applied bandage, which not only afferds support, but, by the gentle
pressure which it exerts, tends to prevent that flabby exuberance of
granulation which is so liable to occur, and so certain, if it do occur, to
retard cicatrization.

It is proper here to mention that these injuries have been, and are
sometimes at the present day, treated differently, by means of unctuous
applications, by cotton, &e. The former of these are, however, by uo
means so cleanly as the water-dressing. The Unguentum Calamin,
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and Oleum Palmse, ave probably the least objectionable of them ; and it
is advised to spread them thinly on lint, in which a number of small
apertures have been made, so as to permit the free escape of matter
from beneath the immediate dressing. The surface is also dusted over
with vegetable charcoal by some surgeons, with the intention of thereby
sopping up the profuse discharge. This is certainly not a seemly ap_-ph-
cation ; and its use, when possible, had better be avoided, as the washing,
required at each dressing to remove this substance, cannot be beneficial
to the tender granulating surface. With regard to cotton, the application
of which has been recommended in numerous layers, Professor Miller
justly remarks, that in these severe burns, it  would speedily become
soaked with the discharge, and either require frequent renewal or else
prove a very hotbed of pestilential putrescence.”

The fourth indication, which is to prevent, or, in some cases, to modify
deformity arising from the centripetal tendenecy of the structures around
the burn, during and after cicatrization, is accomplished chiefly by pre-
serving the parts in such an attitude that the tissues must be approxi-
matedtiﬂngitudinally as regards the long axis of the body, rather than in
the transverse direction. For it will be observed that contraction of
the cicatrix in the former way, will rarely produce deformity, though it
may cause a degree of tension and stiffness ; while in the latter direction,
sertous impairment of motive funetion may readily be induced, from
fixation of a joint even in a convenient attitude, or, what is more com-
mon, in an extremely awkward and sometimes an absolutely dislocated
position. In order to obviate this, the position of the part during the
progress of cicatrization, and for some time after its completion, must
be so ordered that it will oppose any such malposition of the joint impli-
cated. The period of complete cicatrization may be thus somewhat
deferred; and if, during this delay, hectic should supervene, or prove
more urgent, all opposition to Nature’s own manner of cure must be
desisted from, and subsequent measures trusted to, for the palliation or
removal of any deformity which may have accrued from it. The con-
traction can be moderated, and its direction regulated, in many situa-
tions, where bandages would have no effect, as on the face, neck, and
some parts of the limbs, by strips of isinglass plaster. As there is at
the angles of commissure of the fingers and toes a great tendency to
union of the opposed surfaces, the dressing must be carefully inserted
between them up to the top of the fissure, and a turn of a bandage
brought above, so as to exert a steady pressure on the part., Natural
orifices must be kept, by appropriate mechanical means, from closure or
constriction, during cicatrization in their neighbourhood. To prevent
fixation of a joint, either from contraction of the tissues or from its
long continuance in one attitude, passive motion must, in the latter
stages, hﬁ_ﬂﬂui'-lﬂuslj' instituted, and the exact position of the articulation
varied a little from day to day. But in many cases the destruction has
been so profound, or so extensive, that partial or complete loss of motion
must inevitably ensue. In these instances, the joint, during treatment,
must be preserved in that condition, as to flexion and extension. which
will render the limb most useful if spurious anchylosis occur. This
position, in the elbow, will be semiflexion, the forearm being bent nearly
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to a right angle with the arm, and, in the knee, almost complete ex-
tension.

Amputation can seldom, if ever, be requisite in burns of the fourth
degree, except in rare cases of very profuse and obstinate discharge
from an extensive surface, in which the heetic proves imminent; or
when the soft structures over the bone are exceedingly thin, and are
destroyed all around it, which oceasionally happens in the fingers and
toes, a burn of the fourth class in these situations being locally as se-
vere as one of the fifth grade in better protected parts.

The Fifth Degree of burn consists of a disorganization—not only of
the skin, but also of the subjacent soft parts to a variable depth, occa-
sionally down to the bone itself. In this case the primary eschar
when produced instantaneously, or at least rapidly, by incandescent
or burning bodies, is black, depressed, and dry; hard and sonorous on
percussion. When the part dies more slowly, in consequence of the
heat having been less intense, or applied for a shorter time, the slough
is softer and more moist. It is quite insensible to Eretty severe pres-
sure until inflammation has set in, around and beneath it, when of course
pain accompanies the vascular action, and is aggravated by pressure.
During the violence of this reactional process, secondary sloughing of
the tissues is very apt to occur. Arteries and nerves sometimes pre-
serve their vitality in midst of the disorganization, for several days.
More commonly, however, they perish at the same time with the other
tissues, and if they happen to be large or important trunks, gangrene
of the distal parts supplied by them may possibly be the result. The
minor degrees of burn will usually be observed in more or less regular
gradation, receding from the point where the heat has been most in-
tense ; but independently bf this source, pain becomes developed in a
few hours after receipt of injury, from inflammation arising in the super-
ficial parts immediately around the eschar; and owing to the same cir-
cumstance, during the second week, pain on pressure 1s elicited, gradu-
ally extending from the circumference to the centre of the slough, as
the vascular action increases beneath it. At the expiration of that
period it begins partially to separate; the most highly organized strue-
tures being the first thrown off. In persons of bad constitution there is at
this time danger of hemm'rhage from arteries which have suffered solution
of continuity, and which, owing to the vitiated state of the system, have
not been oceluded previous to the exposure of their extremities. Pieces of
tendon remain frequently for several weeks undetached if not cut away ;
and if bone have become necrosed, the exfoliated portions may not be
thrown off for a much longer period. After an extensive injury of this
severe character, the system requires some time to rally; and it is not,
in general, until two or three days after its occurrence that reaction is
fully established. During, and for a considerable time after the sepa-
ration of the slough, the supguml:inn is very feetid and abundant.
Owing to the depth of the sore, healing advances very slowly. Muscles,
tendons, and aponeuroses become adherent to each other, and contribute
to form the cicatrix, which, when at last completed, is uneven and irre-
gular, and effectually prevents any motion of the parts which have
assisted in its production. The local results of this degree of hurn may
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be any of the different varieties of deformity or mutilation, attended by
corresponding impairment or loss of function. _ * e

The Local Treatment of the Fifth Degree of burn is precisely simi-
lar to that already indicated as proper for like injuries of the fourth
grade. Amputation is requisite in burns of this degree under the fol-
lowing circumstances :—First, when upon separation of the slough, the
interior of a large articulation, such as the knee or ankle, is laid open.
Second, when the same result follows inflammation and abscess in its
interior. Third, when a large portion of bone is exposed on the de-
tachment of the eschar, a condition which would induce extensive necro-
sis. Fourth, when the loss otherwise is so great as to hold out little
expectation of the sore healing; or, if that should take place, of the
limb, thus preserved, proving anything but an incumbrance to its pos-
sessor.  Fifth, at a later period, amputation may be called for to save
the system from sinking beneath the hectic consequent on profuse and
prolonged suppuration.

The Sixth Degree of burn, which consists in the complete charring of
the whole thickness of a part or limb, is easily recognised by the part
thus incinerated being shrunken, hard, totally insensible to the severest
pressure, brittle and distinctly sonorous on percussion. This pri
eschar is black in colour ; and when produced at once by the limb being
enveloped by metal in a state of fusion, the line of destruction pro-
ceeds from the surface almost directly down to the bone; but when the
carbonization has been more slowly effected, the eschar proceeds more
obliquely through the tissues, gradually penetrating more deeply as it
approaches the point of actual contact with the burning body, at which
R‘Mt everything, including the bone itself, is involved in destruction.

he secondary sloughing, however, brings both cases nearly to the same
condition in this respect, and when the eschar is thrown off an irregu-
lar and conical stump remains, of which the bone forms the most pro-
Jjecting part, destined, ere cicatrization be effected, to die and exfoliate.
The inflammatory reaction and separation of the slough go on here ina
similar manner; but the latter requires a longer period for its accom-
plishment than in burns of the fifth degree. Mautilation, the most severe
of the local results, is the inevitable consequence of this grade.

The Local Treatment of the Sizth Degree of burn consists usually of
amputation. As the detachment of so thick an eschar is necessarily a
work of considerable time, and as the stump then left is a very undesi-
rable one, it is proper, unless counterindicated by the existence of some
unusual circumstance, to amputate in every burn of this grade. Thisis
to be done so soon as the collapse has gone off, and before the super-
vention of the inflammatory, or, it might%)e, of the irritative fever, which
otherwise would oceur.

The Constitutional Treatment of Burns comprises five indications;
namely—to promote reaction; to control and regulate its intensity; to
watch for and treat inflammatory affections of the internal organs; to
support the system under hectic and its complications; and last] , to
;emqva mechanically, under certain circumstances, the cause ng the

ectic.

The first indication then of general treatment is to promote reaction.
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It is said that reaction is mainly brought about by the severity of the pain;
but this must only be when the pain is under a certain degree of intensity,
for it is well known that this symptom, when excessively severe, itself
exercises a powerfully depressing influence upon the heart’s action.
In many cases nature is able herself to rouse the system; but if not,
reaction is to be promoted, when the patient can swallow, by the admi-
nistration of some of the diffusible or more permanent stimuli, such as
ammonia and brandy, in small and frequently-repeated doses. When
the general surface and the extremities are cold, warmth should be
applied, and, if practicable, sinapisms to the feet and pit of the stomach ;
but the effect of these must be closely watched, lest they induce slough-
ing. Opium has been recommended in large doses to diminish the pain,
but this will tend to increase still further the cerebral congestion, which
dissection has proved to be so common at this stage ; while, on the other
hand, small doses will have no effect. The pain should in these cases
be relieved, as far as possible, chiefly by topical remedies. When the
collapse remains long, a warm and slightly stimulant enema may be ad-
ministered, and repeated if necessary.

This stimulant treatment, during collapse, must not, however, be car-
ried too far; and it is to be suspended so soon as signs of approaching
reaction appear ; for otherwise, when that stage is fairly established, the
persistent effects of a superabundant stimulation, or, in other words, its
surplus would exaggerate the reaction, which would now require as active
treatment in the opposite direction, and when subdued, if indeed not
fatal, the system would be much more enfeebled than it would necessa-
rily have been, had nature been left a little more to her own resources
during her efforts to institute reaction.

When, as stated before, premature and asthenic reaction comes on,
marked by great irritability and nervous excitement, with a rapid, throb-
bing, but feeble pulse, the exhibition of opium, in large doses, is attended
with the most beneficial results.

The second indication is to regulate the intensity of the reaction.
When it proves excessive, without apparently any internal organ in
particular being attacked, the antiphlogistic regimen will in general be
sufficient. In very few burns is bloodletting in any form required, or,
indeed, in hospital practice, admissible; but it may possibly be de-
manded, in a few cases, to relieve the i&nera,l inflammatory state of the
system ; and at the same time, to moderate the local action, and thus
limit the amount of secondary sloughing. In having recourse to these
depletive measures, however, it must never be forgotten that, in all burns,
except those of the first and second degrees, the powers of the system
may at no distant day be taxed to their utmost to support suppuration,
perhaps large in quantity, prolonged in duration, and secreted by an
extensive surface. Accordingly, the slightest unnecessary lowering of
the system will entail a still more profuse and protracted suppuration,—
a still more tedious and possibly imperfect cicatrization.

The third indication relates to the inflammatory affections of various
organs which may occur. Their onset is often very insidious, and so
must be watched for. They are to be treated in accordance with the
ordinary medical principles applicable to each particular complication.
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Bloodletting, when necessary, should be as moderate as possible, for
the reason already specified ; and also on account of the well-established
principle, that depletion cannot be borne to the same extent in secon-
dary inflammations after a shock or injury, as In a primary or idiopathic
affection of the same nature. ‘ : .

The fourth indication is to support the system against hectic, and its
complications. The appropriate treatment has been described when
speaking of Hectic Fever. Over-stimulation must be guarded against,
as this, equally with debility, impedes cicatrization by inducing flabby
and exuberant granulation. The bed-sores, resulting from lnn%;cun-
tinued pressure on the salient points of the back, sacrum, nates, and e.:e]s,
exercise a very depressing effect. When threatened, a strong spirit-
lotion is an excellent application; or, if already formed, the part may
be pencilled with nitrate of silver. Under the crust thus produced, the
part, if relieved from further pressure, will readily heal. Arnott's
water-bed, or a Mackintosh air-cushion, affords great relief by equaliz-
ing the pressure over the whole decumbent surface.

The fifth indication is to remove mechanically, when necessary, the
cause of the hectic. Amputation, though frequently performed to fulfil
a merely local indication, namely, the removal of an useless limb, is
sometimes necessary for the sake of the constitution. Thus, if heetie be
extremely urgent, the suppuration continuing very profuse, with a large
surface still remaining for cicatrization, while the amount of the former
is not satisfactorily diminished, nor the rapidity of the latter materially
increased by remedies, then amputation must be performed in order to
save life.

Suppuration may be prolonged, and cicatrization delayed—from de-
bility of system—~from an extensive surface being involved—from bone
having become necrosed—and from the opening of a large articulation,
either by the sloughing of the tissues, or subsequent to inflammation
and absecess in its interior.

Affections of the cicatriz.—This structure is very liable to excessive
contraction, to chafing, fissure, ulceration, and irritability. With regard
to the first of these conditions, Professor Syme remarks that the cica-
trix, when recent and still soft, may be gradually stretched. In an
instance on the upper extremity, the successful extension was conve-
niently effected by a strong iron-wire splint, which can be made in &
few minutes, of any form, and when covered with soft washed leather is
extremely useful. This splint admits of being straightened a little daily;
while it has sufficient rigidity to overcome the resistance of the cicatrix.
When, however, the latter has become hard and unyielding, it cannot thus
be stretched; and attempts to do so have led to great pain, inflamma-
tion, and even gangrene of the lately-formed structure. Sometimes a
few incisions, made through it, transversely to the desired line of exten-
sion, may reh.eve the contraction; but in many cases, nothing but a
plastic operation will succeed. This consists in making an incision in
the cicatrix, so arranged, as to permit the limb to be placed in an ex-
tended and unconstrained position, in which it is to be maintained: a
flap of integument, corresponding in form with the surface exposed by
separated edges of the incision, is then dissected from some eonvenient
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part in the neighbourhood; preserving, however, at one part its con-
nexion undestroyed, by which it is to be nourished until fanly attached
in the new situation to which it is now transferred, retention till that
time being effected by sutures and plaster. The wound occasioned by
its removal is treated on common principles, and the connecting slip
divided, if necessary, so soon as perfect adhesion has occurred. An-
other operation, which has been practised with suceess, consists in making
two incisions in the form of the letter V, in the line of required exten-
sion, embracing the scar and meeting at a point on the sound integu-
ment below. The flap, consisting of the cicatrix with a narrow border
of sound integument, is dissected up, from its apex towards the base;
till the limb can be extended, and is then laid down on its now somewhat
altered situation ; the edges of the whole wound being brought together
laterally. They are secured in the usual mode, and the lines of inci-
sion are now found to resemble the capital letter Y.

As the cicatrix, like all newly-formed structures, is very susceptible
of absorption, the hard prominences, occasionally presented by it, can
usually be removed by the steady pressure of some smooth and unyield-
ing substance lightly applied; but if this fail, they may be cut out.
The chafing, eracking, and ulceration to which the scar is liable are fre-
quently very distressing, Slight injuries suffice to abrade its surface;
it frequently cracks when much over-stretched during motion of the
part; and ulceration may follow either of these conditions. To guard

ainst these states, all of which may likewise be induced or aggravated
by cold, the cicatrix should if possible be kept well defended from exter-
nal influences by a warm, soft, and fleeey covering, and by strict atten-
tion to cleanliness. DBut the same conditions sometimes arise spontane-
ously, as it were, or from some constitutional cause, which, if discovered,
is to be rectified. When the fissures proceed from cold or other external
irritation, glycerine, if it prove equally serviceable here, as in common
cases of ¢ chopped hands,” will speedily effect a cure.

The cicatrix, though little sensible to touch, is often morbidly sensitive
to atmospheric changes, and is frequently the seat of uneasy sensations,
which sometimes are so severe as to merit the name of neuralgia. These
symptoms occasionally depend on the trunk or branch of a nerve being
involved in the cicatrix; but much more frequently no such cause can
be discovered. In the former case, an operation for the excision or dis-
entanglement of the implicated nerve could alone be expected to afford
relief; and in the latter instance the usual treatment for neuralgia must
be instituted.
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CHAPTER V.
FRACTURES.
GENERAL DOCTRINES.

A FRACTURE, or solution of continuity of a bone, is said to be trans-
verse, oblique, or longitudinal, according as it is at a right or an acute
angle with, or parallel to, the long axis of the part of the bone in which
it 1z situated. Where the condition of the bone, and that of the sur-
rounding parts, is made the basis of arrangement, fractures may be
divided into the following classes, namely—Simple, Compound, and
Complicated fracture, Fracture with wound, Impacted, and Partial frac-
ture. A fracture is said to be simple, when a bone is broken at one
part without any coexisting injury of soft parts; compound, or open,
when there is an open wound of the superimposed parts, communicatin
with the fracture; comminuted, when the bone is broken into sa?erﬁ
fragments ; complicated, when, together with the fracture, there is serious
injury of the adjoining structures, as laceration of vessels, or of other
important parts, or serious contusion of the superimposed tissues; frae-
ture with wound, when the wound does not communicate with the frac-
ture ; fmpacted, when one fragment is lodged in the other; and partial,
when the continuity of only part of the osseous fibres is interrupted.
This last variety has been called by some bending with partial fracture,
and by others green-stick fracture. Bending sometimes takes place
without fracture; but I have seen cases which I am convinced were
cases of bending with partial fracture.

The priucipal symptoms of fracture are pain, obvious deformity, preter-
natural mobility, erepitus, and inability to move the affected limb; but
as the symptoms and causes of the particular fractures will be minutely
described, it is unnecessary to refer to them under the head of general
doctrines.

The mode of union.—Baron Dupuytren made many experiments in
dogs, rabbits, birds, and other animals, and, as the result of those expe-
riments, he arrived at the conclusion that nature never accomplishes the
union of a fracture without two successive deposits of callus, the one of
which he names th:fprovz'sianal, the other the permanent. The first he
believed to be pe fected in from thirty to forty days—the production
and complete organization of the other, he believed, required eight, ten,
or twelve months.

Dupuytren arranged the phenomena, from the occurrence of the frac-
ture to the exact and complete reunion, into five different periods or

stages.




FRACTURES. 127

In the first stage, comprehending a period of eight or ten days, blood
is extravasated mto the medullary canal, between the fragments, and
under the periosteum, raising up the latter from the bone for some dis-
tance above and below the fracture. The medullary membrane becomes
swollen and separated from the bone, and the periosteum is not only
raised up from the bone, but it also becomes red, soft, swollen, and pre-
ternaturally vascular. The fragments of bone may thus be said to be
surrounded with blood, which not only fills the medullary canal and the
space between the fragments, but also separates the latter from detached
periosteum.  This blood becomes absorbed, and liquor sanguinis is
effused into the parts at first occupied by extravasated blood.

In the seeond stage, comprising the interval between the tenth or
twelfth day to the twentieth or twenty-fifth, the tumour of callus, as it
is called by Dupuytren, is formed. The substance between the perios-
teum and bone is converted into a structure like fibro-cartilage, and
within the medullary canal there is also developed a fibro-cartilage, but
tb]ile lﬁmbst;nce between the fragments retains the appearance of coagula-

e lymph.

In the third stage, extending from the twentieth or twenty-fifth to
the thirtieth, fortieth, or sixtieth day, according to age and strength,
the fibro-cartilage between the periostenm and bone, and that within
the medullary canal, are both converted into bone, the external formin
a ring, or ferule, or clasp, and the internal a plug, or peg (cheville),
filling up the medullary canal, and together constituting what Dupuy-
tren calls the provisional callus. The external ring, embracing both
fragments, and the plug within the medullary canal, constitute nature’s
provision for keeping the fragments in apposition and at rest. The
substance between the fragments is, during this stage, changed into
fibro-cartilage.

In the fourth stage, Extendin% to the fifth or sixth month, it is con-
verted into bone, constituting what Dupuytren called the permanent or
definitive callus.

The fifth stage extends from the fifth or sixth month to the tenth or
twelfth, during which the provisional or temporary callus, being no longer
necessary, disappears, and the medullary canal is restored.

Such are the views *of Dupuytren on this interesting suhject; and,
until lately, they were generally received as the correct explanation of
the successive changes that take place, both in man and in the lower
n,nimfa.ls{i from the occurrence of fracture until the injury is completely
repaired.

r. Paget, in his ¢ Lectures on Repair and Reproduetion,” after in-
Juries, has brought forward different views from those which formerly
prevailed regarding the repair of a fractured human bone, and has sup-
ported his opinions by most eonclusive evidence. His views on this sug-.
Ject are in accordance with those of Mr. Stanley. An interesting and
full account of them will be found in Mr. Paget’s very instructive lectures,
delivered at the Royal College of Surgeons of England, and published
in the Medical Gazette for 1849,

In reference to the description given by Dupuytren and others, of the
examination of fractures in dogs, rabbits, birds, and other animals, Mr.
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Paget remarks :—¢ All that is written in these accounts of external and
internal, provisional callus and definitive callus, of the formations of
cartilage and bone within the medullary tube, and beneath the peri-
osteum, can be traced only, as it were, in rudiment in the fractures of
the human bones. There is scarcely a specimen in the Museum of such
provisional callus formed in the repair of a fractured human bone; in
nearly every case of such fracture, the material of repair is only inlaid
between the broken surfaces, or between the adjacent parts of the frag.
ments, and unites them by being fixed to both. In favourable conditions,
this appears to be the usual mode of repair, even though the fragments
of the broken bone be very much displaced. I have examined many
more specimens, and find the same rule true ; namely, that in the ordinar
repair of simple fractures in the human subject, the reparative materia
or callus, is merely inlaid between the several fragments; it fills up the
interspaces between them and the angles, at which one fragment over-
hangs another, but it does not encircle or ensheath them in the manner
explained in the deseription of provisional callus; nor is it in any con-
siderable quantity, if at all, deposited either beneath the periosteum or
within the medullary tube. In birds, dogs, and other ordinary subjects
of experiments, the formation of a provisional, or, as it may perhaps be
better called, an ensheathing, eallus is usual.”

In evidence that the reparative material is placed not within and
around the fragments, as an enahﬂathinﬁ, but between them, as an in-
termediate callus, Mr. Paget not only adduces many fractures long after
they have been completely healed, but as these might be deemed in-
suficient, he refers also to many recent specimens, at four, five, six,
eight, nine, eleven, twelve, and sixteen weaﬁs, and many others at un-
known dates after the fracture. The only exceptions to the difference
in the mode of repair of human bones and those of the lower animals,
the only instances in the human subject in which, under ordinary cir-
cumstances, provisional callus is formed, are in fractures of the ribs, and,
although much more rarely, of the clavicle.

According to Mr. Paget, other remarkable differences between the
reparative process in man and in the lower animals, are—that in man
no change of any importance occurs for a week or ten days, and the
periosteum remains without being raised up or it any way particularly
changed, except that it becomes slightly thickened and more vascular.

The first new material produced is liquor sanguinis, which, according
to Mr. Paget's observations, sometimes passes into perfect fibrous tissue,
sometimes into fibro-cartilage, and, occasionally, although very rarely,
to true cartilage. On this subject Mr. Paget remarks :—¢ In different
specimens, or sometimes in different parts of the same, the reparative
material may display—in one, fibrous tissue, with a few embedded cor-
puscles, like the large nearly rounded nuclei of cartilage cells; in
another, a less appearance of fibrous structure, with more abundant nu-
cleated cells, having all the character of true cartilage cells; and, in a
third, a yet more perfect cartilage.” ; ;

Treatment.—The local treatment of simple fracture may be said to
consist in fulfilling the four following indications :—first, ringing the
fragments into a proper position, which is technically called reduction,—
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this should be done as soon as possible; second, maintaining the parts
in this position, or preventing any displacement; third, preserving the
parts at rest until union be accomplished; and fourth, obviating any
untoward symptoms. The proceedings to be adopted for fulfilling these
indications will be minutely explained in the deseription which will be
given of the treatment suitable for each particular fracture.

SPECIAL FRACTURES.

FRACTURES OF THE FOREARM.

Fractures of the forearm are more frequent than those of any other
part of the body. Desault found, in the record which he kept of such
cases, that they occupy the first place. Baron Dupuytren arrived at
the same conelusion, as the result of his experience at the Hitel Dieu;
and Mr. Lonsdale also, who gives a table of nineteen hundred and one
cages, found these to be the most frequent, and to form one-fifth of all
fractures.

In treating of these fractures, it is proposed to consider—First, The
Classification, or arrangement of them ; Second, The Comparative Fre-
%uenc:,r of Cases belonging to each Class; Third, The Symptoms and

ature of the Displacement peculiar to each Fracture; and, Fourth,
The Treatment proper to each Class.

L]
I. CLASSIFICATION.

Fractures of the bones of the forearm may be divided into three
classes :—

1. Fractures of the radius,

2. Fractures of bdth bones, and

3. Fractures of the ulna.

II. COMPARATIVE FREEQUENCY OF CARES BELONGING TO EACH CLASS,

From the following statistics of the Hdétel Dieu, it appears that the
cases belonging to the first class are more numerous than those of the
second ; and the second more numerous than the third. Baron Dupuy-
tren records, that in 1829, there were brought to the Hotel Dieu one
hundred and nine fractures, of which twenty-three were of the forearm,
and of these sixteen were of the radius alone, five of both bones, and
two of the ulna alone: and that,"in 1836, there were ninety-seven
fractures, of which twenty-two were of the forearm; and of these, six-
teen were of the radius, four of both bones, and two of the ulna alone.
These results are in accordance with the experience of most surgeons.
But Mr. Lonsdale has given a table exhibiting a different result as to
the comparative frequency of cases of the second and third classes.
He found that of three hundred and eighty-six fractures of the fore-
arm, one hundred and ninety-seven were of the radius alone, ninety-six
of the ulna, and ninety-three of both bones. These statisties show that
by far the greater proportion of fractures of the forearm, are fractures
of the radins only ;—a fact not difficult to be accounted for, when it is
remembered that the radius may nﬂg only be broken by direct violence
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applied to itself—to which it is also more exposed by its position as
the outer hone,—but also by violence applied to the hand, which is sup-
ported by the radius.

Fractures of the right radius are more frequent than of the left.
Baron Dupuytren found that of ninety-seven cases, fifty-nine were of
the right, and thirty-eight of the left radius.

III. SYMPTOMS AND NATURE OF THE DISPLACEMERT PECULTAE TO EACH
FRACTURE.

FREACTURES OF THE RADIUS.

1. Situation.—Fractures of the radius may take place in any situa-
tion; they oceur more frequently at the lower, than at the upper extre-
mity, and still more frequently about the middle of the bone. M. Vel-
peau states that fracture of the ulna is found more frequently below
than above, and of the radius, on the contrary, more frequently above
than below. This he probably inferred from the circumstance that the
Jower extremity of the ulna is smaller than the upper, while the reverse
is true with regard to the radius. DMost surgeons, however, maintain
that fractures of the radius are not so frequent at the upper as at the
lower extremity.

Tracture at the neck is an exceedingly rare accident. Sir Astley
Cooper says :—* This fracture I have heard mentioned by surgeons, as
being of frequent occurrence, but there must be some mistake in the
statement, for it is an 4ccident which I have never seen; and if
instances ever present themselves, which I do not mean to deny, they
must be very rare.”” M. Velpeau's statement with regard to the ulna
agrees with general experience.

9. (fauses.—The radius is fractured by violence, applied either directly
to the bone itself, or indirectly through the hand; for instance—when
a person falls on the hand, the radius receives the shock from the hand,
the upper part receiving the whole momentum of the body from the
humerus, while the lower part rests against the hand upon the ground;
the radius bends, and, if the force be sufficiently violent, gives way—
generally near the middle. This fracture is more frequently occasioned
by a fall on the palm than on the back of the hand. Out of fourteen
cases, Baron Dupuytren found that three were owing to falls on the back
of the hand, and eleven to falls on the palm. Cruveilhier, therefore,
was mistaken in believing that the radius could not be fractured by a
fall on the back of the hand. g

3. Symptoms.—Pain, loss of the power of voluntarily effecting the
movements of pronation and supination, and the prone position of the
hand, are indicative characters of this injury. There are also other
ay?ftuma which deserve attention, namely, a motionless condition of the
head of the bone during pronation and supination, crepitus, a diminu-
tion of the transverse measurement of the forearm occasioned by the
fractured portions falling into the interosseous space, and projection of
;;_he f;?ct%rei enﬁ {:;?1 ﬂ;e back t:-]f the forearm, when the hand is very

orel ent. e fracture be in the middl 3
t,hirl]s,jit- Crm s e, or in the lower two-

The motionless condition of the head of the radius may best be aseer-

tained by the surgeon grasping the upper part of the forearm with one
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hand, having his thumb firmly pressed on the head of the bone, while
with the other hand he takes hold of the hand of the patient on the sus-
ected side, and foreibly performs pronation and supination. = A motion-
ess condition, under these eircumstances, indieates fracture—mobility
is a proof of integrity. This is a most useful guide to diagnoses when
the fracture is in the upper part, in which case, from the bone being
covered by muscles, the other symptoms are more obscure.

Clrepitus, which can best be discovered during the above method of
examination, is a sure symptom of fracture. It has been called crepitus,
or hard erepitus, to distinguish it from a soft erackling sensation some-
times produced by effusion into the soft parts. The absence of crepitus,
however, will not prove the non-existence of fracture ; for crepitus may
be prevented altogether by the presence of muscular fibre between the
broken extremities, or it may be rendered not very perceptible, in the
first instance, by the effusion of blood, or, at a much later period, by the
secretion of lymph.

Diminution of the transverse measurement of the forearm, occasioned
by the fractured portions falling into the interosseous space. This
symptom is most apparent when the fracture is near the middle; it can
be increased by pressing the bones near the fracture, or by forcibly
bending the hand to the radial side of the forearm.

When the fracture is in the upper third, this symptom is not very
perceptible. When the fracture is very near the wrist, the fractured

pnrti-:rnq often occasion such a pressure upon the tendons as to prevent
the motions of the fingers, and sometimes the swelling from effusion into
their sheaths gives the appearance of a dislocation. The accompanying
sketch, from Liston, is very characteristic of fracture near the wrist.

4. Position of the fractured portions.—If the fracture be near the
middle of the bone, the part above the fracture remains in its natural
position ; the part below is drawn too far backwards or forwards, follow-
ing the movements of the hand when pronated or supinated, and can
only be kept in a line with the upper part when the hand is midway
between pronation and supination; it is also drawn too near the ulna
by the pronator quadratus muscle; hence arises the diminution of the
interosseous space. When the radius is fractured at its neck, the infe-
rior part i8 drawn upwards, inwards, and forwards, by the biceps mus-
cle, while the head and fractured neck are drawn slightly outwards by
the supinator radii hrevis.

FRACTURE OF BOTH BOXNES.

Cauges.—Fracture of both bones may be caused by a blow, or by a
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heavy body passing over the forearm,—in which cases the bones are
ustu fraitﬁred ':?1 the same situation ; or by a fall on the hand, when
the radius, which in the first instance receives the whole shock, is frae-
tured, and the ulna, to which the shock is thus transferred, gives way
likewise. In the latter case the bones are not necessarily fractured in
the same situation. :

There is a difference of opinion among surgeons respecting the usual
situation of the fractures, when both bones are broken ; some supposing
that they are generally in the same situation, while Velpeau and others
maintain the contrary opinion. In explanation of this difference it maJy
be stated, that the fractures, if produced by violence applied to the hand,
will not be in a line, as the weakest part of each bone will give way;
but if the fractures be the result of direct violence, they will in every
probability be in the same situation. _ t

Symptoms.—The symptoms are,—pain increased on moving the parts,
loss of the power of pronation and supination, tumefaction or some un-
natural appearance, for the most part an apparent decrease of the dia-
meter of the forearm from side to side by the diminution of the inter-
osseous space, and increase of the antero-posterior diameter by the
muscles being forced out from between the bones; angular deformity,
apparent on raising the forearm; mobility in a part which ought to be
inflexible ; and crepitus, which can generally be made very perceptible
by the surgeon giving a rotatory motion to the hand. The inter-
osseous space may be still further diminished by compressing the bones.
The forearm is generally semi-flexed, and there is but little shortening
of the limb.

State of the parts.—The pronator quadratus muscle draws the under
parts of the two bones towards each other, and the pronator radii teres
draws the part of the radius into which it is inserted towards the ulna;
this diminishes the transverse diameter, while the consequent pressing
out of the muscles from between the bones occasions the increase of the
antero-posterior. '

Fig. 18.

The parts of the bones below the fracture can be made to point
towards the parts above, only when the hand is in a straight line with
the forearm, and midway between pronation and supination.

FREACTURE OF THE ULNA.

Three fractures of the ulna are met with, namely, of the shaft, and of
the olecranon, and coronoid processes. ’

Fig. 18. From Liston.
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Fractures of the processes present peculiar symptoms, and require

articular methods of treatment; we shall, therefore, delay the consi-
deration of them, until after the description of the treatment proper for
the other fractures of the forearm.

FRACTURE OF THE SHAFT OF THE ULNA.

Clauses.—This fracture is almost always caused by violence directly
applied to the bone, as by a blow or a fall on the inner side of the fore-
arm.

Symptoms.—The existence of this fracture can be easily discovered,
by drawing the finger along the inner part of the ulna, when, from the
superficial situation of the bone, an irregularity caused by the fracture
is perceptible. There is a depression at the seat of the fracture, and
the part below it is too near the radius.

Crepitation is usually perceptible on moving the under part backwards
and forwards ; and sometimes the long axis of the hand is not in a line
with the long axis of the forearm, but is drawn inwards.

State of the parts.—The fracture is generally in the under part of the
hone, where it is most slender, and exposed to injury from its superficial
situation. The position of the fractured parts is as follows :—the part
above the fracture is preserved in its natural situation by its connexion
with the humerus, whereas the part below is drawn towards the radius
by the pronator quadratus.

IV. TREATMENT OF THE THREE CLASSES OF FRACTURES OF FOREARM.

The treatment of all these fractures consists of two parts; the pro-
curing and maintaining coaptation. This is procured by bending the
forearm at right angles to the arm, and placing the hand midway be-
tween pronation and supination ; then using slight extension, if neces-
sary, and pushing back the protruded muscles between the bones. To
maintain coaptation, we must call in the aid of both attitude and mecha-
nism,

Attitude.—In each class of fractures the forearm ought always to be
at a right angle with the arm, that the muscles of the arm may be uni-
formly relaxed; and the hand ought always to be placed midway be-
tween pronation and supination, that is, with the thumb upwards and
the little finger downwards. If this be neglected, the fractured portions
will unite so as to form an angle with each other; and the consequence
will be the loss of the power of supination, if the hand be kept in a state
of pronation, and of the power of pronation, if it be supinated. The
only variation of attitude in the different classes of fractures is in the
relative position of the hand and the long axis of the forearm: in frac-
tures of both bones the long axis of the hand shounld be in a line with
the long axis of the forearm; in fractures of the radius, the hand should
be depressed ; and in fractures of the ulna slightly elevated.

The object aimed at in these peculiarities of position is to prevent the
diminution of the interosseous space; which is accomplished, in fracture
of both bones, by uniformly extending the muscles connected with the
radius and ulna; in fracture of the radius, by extending the muscles
attached to the outer side of the radius, and in fracture of the ulna by
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the extension of those on the inner part of the bone; and these condi-
tions of the muscles are produced by the above-deseribed attitudes of
the hand. The following directions exhibit at one view the attitudes to
be observed :—

1. Bend the forearm at @ right angle with the arm.

2. Keep the hand midway between pronation and supination.

3. In fractures of both bones, keep the hand in a line with the long
axis of the forearm.

4. In fractures of the radius, depress the hand.

5. In fractures of the ulna, raise the hand.

Mechanism.—Various appliances have been used to preserve the parts
at rest, and in apposition. Some surgeons use paste-board splints,
softened in hot water, and then moulded to the forearm; some employ
splints ecomposed of several parallel pieces of wood secured together by
a piece of linen or leather, while others make use of two wooden splints,
slightly concave on one side and convex on the other. Baron Boyer
recommends that a small oblong pad should be applied between the con-
cave surface of each splint, and the forearm, in order more effectuall
to press in the muscles, and to preserve the interosseous space. But if
the splints be applied closely, the pressure in the direction of the antero-
posterior diameter will be sufficient ; nor will any padding be requisite,
except a little cotton to prevent the pressure from irritating the skin.
In fracture of a single bone the splints should extend only to the wrist;
but when both bones are broken, one of the splints should reach to the
fingers, that the hand may be kept in a line with the long axis of the
forearm ;—the longer is usnally applied to the front of the forearm.

To preserve the mechanism in its proper situation various means have
been employed. The common roller and starch-bandage are both ob-
Jectionable, inasmuch as they tend, by pressing the radius and ulna to
ther, to diminish the interosseous space ; besides which they keep up a
degree of heat about the part, and ereate trouble in taking off the splints,
which must oceasionally be done to ascertain whether the part presents
the desired appearance. The loop-bandage is not liable to the same ob-
jections, but the most convenient and elegant manner of treating these
fractures is to use the wooden splints, retaining them in the proper posi-
tion by the buckle-bandage. Two or three may be used, and the fore-
arm should be kept in a sling.

DIRECTIONS AS TO MECHANISM.

1. In fractures of one bone, apply two splints of equ t

extending heyond the Wwrist, 4 i T ofiatich

2. In fractures of both bones, use two splints of unequal length, the

larger being applied to the front of the forearm, and reac ing to
the inds of the finger; the other need not be extended heyond the
wrist,

The objects aimed at by treatment in these fractures are to obtain
coaptation, to preserve the interosseous space, and to keep the parts at
rest mn a proper position. For the attainment of these ends, attitude
and mechanism are both necessary ; the former should be useni’fmm the
very beginning of treatment; but the application of mechanism should
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be delayed until either the danger of inflammation supervening is over,
or the inflammation, if it has already taken place, has been subdued.

[Dr. J. R. Barton, of this eity, has called the attention of the profes-
sion to the treatment of fractures at the lower end of the radius.

Two splints are recommended, which should reach beyond the ends of
the fingers. But previously to this application, one compress should be
adjusted nupon the lower fragment, and another against the lower extre-
mity of the upper fragment.

Owing to the proximity of this fracture to the wrist, it is found that
the stiffiness of the joint is very great; and that notwithstanding the
surgeon's efforts at passive motion, considerable inconvenience frequently
results. Dr. Henry Bond, of Philadelphia, has recently read a paper
before the College of Physicians, giving an account of a new splint for
this fracture.!

He objects to the present mode of treatment of this fracture, on the
grounds that the muscles are rendered tense, and that, in order to pre-
vent derangement of the fragments, the hand must necessaril{ be tightly
bandaged in a constrained position, and that pressure on the bursz of
the tendons of the fingers must increase the danger of that protracted
or permanent rigidity that often renders the hand and fingers unsightly,
inconvenient, or useless.

““ The muscles that act on the hand are least tense, or most in repose,
when the hand is inclined backwards, so that the metacarpe forms a
considerable angle with the forearm,® when it is also inclined inwards
towards the ulnar side of the arm, and when the fingers are moderately
flexed. In this case, it will be perceived that the longitudinal axis of
the forearm, if prolonged, would not correspond with that of the hand,
but would pass through, or very near, the point where the thumb and
index finger most easily and naturally meet. Thus, in the innumerable
manipulations with the thumb and fingers (as with a pen, pencil,
button, needle, money, &ec., &ec.), their points most easily and natu-
rally meet in this axis of the forearm. This will be found to be the
{)usitdiun of the hand, when it hangs by the side with all the muscles re-
axed.

“But if the hand can be placed and retained in the unconstrained
natural position above mentioned (to say nothing of the better chance of
escaping permanent stiffness), in the first place, the unsightly deformity
will be avoided; and in the next place, the hand will not entirely have
lost its uses. For the hand, thumb, and fingers being placed very
nearly in the position of their most frequent uses, the interossei, the
lumbricales, and the several short museles of the thumb will, by causing
only a very limited motion, enable the hand to perform very many of its
useful funetions.”

In order to fulfil these indications, Dr. Bond has devised a splint and
dressing. A splint is cut out of a light thin board, of the shape of that
represented in Fig. 19. The particular size and form can be obtained
from the profile of the sound forearm and hand, when placed in its
natural situation, the hand inclining towards the ulna. The lower end

! Trans. Coll. Physicians, Jan., 1852,
? Malgaigne calls this, * la flexion habituelle de la main en arriére.”






FRACTURES OF THE FOREARM. 137

Symptoms.—An unnatural hard swelling, caused by the olecranon,
in the under and back part of the humerus, sometimes half an inch
above the joint, and sometimes two inches from the part from which it
is broken off; the distance is increased by bending the forearm, or by
a voluntary effort on the part of the patient to accomplish extension of
the joint. This swelling can easily be moved from side to side, but it
cannot be pressed downwards without difficulty, especially if the extre-
mity be in such a position as to keep the triceps on the stretch. :

Bulging of the triceps above the hard tumouwr is a good diagnostic
symptom.

An interspace on the back part of the joint between the olecranon,
and the extremity of the ulna; this space is inereased by a voluntary

Fig. 21.

effort on the part of the patient to extend the elbow, which merel

draws up the broken fragment; or by the surgeon taking hold of the
forearm and bending it, and it is diminished by extending the forearm.
The surgeon, on pressing his finger into the interspace, feels as if it
were sinking into the joint.

Loss of the power of extending the limb is another symptom ; and
the voluntary effort to do so causes pain, and merely draws up the ole-
cranon. In some cases the power of extension is not entirely lost.
This can only happen when the expansion of the triceps is not so
completely destroyed as to disconnect the process from the rest of the
bone. Sir James Earle has recorded a case in which the loss of exten-
sion did not take place until the sixth day, when it was sudden, and
attended with sudden flexion of the forearm.

Crepitus may be discerned, if the extremity be very violently ex-
tended, and the parts pressed together with considerable force; but
attempts to do this occasion great pain.

The forearm is usually half bent, and there is often great swelling
about the joint, from inecreased secretion of synovia, and frequently
ecchymosis to a considerable extent; but these last two symptoms will
vary according to the degree of violence by which the accident was oc-
casioned.

Mode of union.—Reunion in this fracture is almost always by a
ligamentous substance, the length of which will vary according to the
distance of the broken parts from each other. It is very desirable to

Fig. 21. From Liston.
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have it as short as possible, because, in proportion to its length, the
arm will be weakened. When the interspace is short, the ligamentous
substance is firm, strong, and short ; but if it be leng, there may be
openings through it, so that the reunion will be kept up bj:’ iqgumap!;uus
cords. On account of the difficulty of preserving the parts in apposition,
no other than a ligamentous union is generally to be expected. In some
cases, however, when the fracture had happened very near to the shaft
of the ulna, Sir Astley Cooper has known the union take place in the
living subject by bone ; but it is so rare an occurrence that it is scarcely
to be hoped for. It seems evident from the following experiments, made
by Sir Astley Cooper, that the difficulty of preserving the parts in ap-
position, is the obstacle to osseous union. ¢ The integuments having
been drawn laterally and firmly over the end of the olecranon in a dog,
I made a small incision, and placed a knife, on the middle of that pro-
cess, in a transverse direction; on striking it with a mallet, the bone
was readily cut through, a separation directly took place by the action
of the triceps muscle, adhesive matter was effused, and, when I examined
the limb about a month after, I found the bone united by a strong liga-
ment. I broke the olecranon in the same way in several rabbits ; blood
wasg, in these experiments, first thrown out, and then adhesive matter
filled up the space of separation, which subsequently became ligamen-
tous, and gradually firmer and firmer, as the time was protracted between
the experiment and the time of the examination. As I found the liga-
ment was formed in each of these experiments, I was anxious to learn
whether the olecranon could be made to unite by bone, if a longitudinal
fracture were produced with but slight obliquity, so that the broken por-
tions might still remain in contact; and I found that, under these cir-
cumstances, the osseous union speedily took place. Therefore this bone,
like the extremity of the os calcis, when it is broken off, is detached
by the action of the muscles, and ligamentous union ensues from want
of adaptation.”

Treatment.—The principal indications in the treatment are—

First, If there be much inflammation and irritation at first, to delay
all mechanical applications, until they are subdued by leeches, evapo-
rating lotions, purgatives, and other remedies, which should be employed
with activity proportioned to the violence of the symptoms.

Secondly, To maintain the fractured surfaces as close together as
possible by the judicious position of the limb, and the absolute inaction
of the triceps muscle aided by mechanical appliances.

The extremity must be kept very much extended, and for some time
this can best be done by keeping the patient in bed. It is necessary not
only to keep the forearm extended, but also to bring back the arm, that
the shaft of the ulna may be brought as near as possible to the attach-
ments of the triceps, both to the humerus and seapula, so that the least
obstacle may be offered by that musele to the bringing down of the
olecranon.

Bir Astley Cooper recommends that the parts be kept in apposition,
by placing tape or slips of linen longitudinally on each side of the joint,
and applying over these a roller round the arm, immediately above and
below the fracture only, and then tying the ends of the slips above the
fracture to those below, so that the rollers, under which they pass, are
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brought nearer to each other, and the detached fragments may be thus
kept in the desired position.

Thirdly, to preserve the joint at perfect rest; and for that purpose
% st:iaight. splint should be applied in front, and retained by a suitable

andage.

Fufrthljr, To begin passive motion of the joint in the course of a
month, and for this purpose the splint is to be removed ; but as there is
great danger of weakening and lengthening the newly-formed bond of
union, all attempts at motion must be made with the greatest care.

The above plan of treatment, in which the extended position and
straight splint are employed, is that which is recommended by Sir Ast-
ley Cooper, and practised by most British surgeons ; but it is objected
to by Desault, Camper, and others, who recommend that the forearm
ghould be kept midway between semiflexion and complete extension, and
that this position should be preserved by means of an angular splint.

Desault and Camper, the advocates of this method, give the following
reasons for preferring it to that usnally practised by British surgeons.

1st. The method which they recommend will bring the fractured parts
more in a line with each other. The brachialis anticus, in its way from
the sides of the deltoid impression to the coronoid process, passes over
the eminence formed by the lower extremity of the humerus; and the
say that the muscle, being put violently on the stretch, will draw for-
ward the ulna, if the olecranon be fractured near its base, and, conse-
quently, the ulna and the broken fragment will not be in a line with
each other, the shaft of the bone being brought too far forward. This
objection does not apply to the method recommended by the French.

2dly. They also state that in the attitude recommended by the Bri-
tish surgeons, the broken parts can only be made to touch each other
posteriorly, so that they form a retiring angle opening into the joint,
into which, therefore, the substance effused for uniting the fractured
portions will be thrown, and thus the future movements of the joint be
permanently impeded ; whereas, in the attitude of Desault, the two
portions will meet in front, and form a retiring angle directed back-
wards, and thus the future movements of the joint will be unaffected by
the new formation.

FRACTURE OF THE CORONOID PROCESS.

Causes.—This is a rare accident, but two cases are recorded by Sir
Astley Cooper, and one by Mr. Liston. Of the two instances recorded
by Sir Astley, one was the case of a gentleman, who fell on his hand
while the arm was extended. The coronoid process, being driven against
the humerus, received the shoek, and gave way. The other instance
was found in a subject bronght to the dissecting-room at St. Thomas’s
Hospital, and the cause was unknown. The case mentioned by M.
Liston, was that of a boy eight years of age, and the fracture was occa-
sioned by his hanging for a long time by his hands, from the top of a
high wall, being afraid to drop down.

Symptoms.—The forearm is extended, and the ulna projects back-
wards ; but when the forearm is bent and brought forward, which is
easily done, the deformity disappears ; the limb, however, again becomes
extended, and the deformity returns, when the force employed to bend
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and bring forward the part is removed. The isolated process is felt in
front of the joint, or higher up, according to the state of contraction of
the brachialis musele inserted into it.

Treatment.—The objects to be aimed at by treatment are,—to relax
the brachialis anticus muscle, to preserve the parts at rest, and to keep
the isolated fragment as much as possible in apposition with the part
from which it has been detached. These objects may be best attained,
by keeping the forearm very much bent, and applying angular wooden
splints, very well padded, or pasteboard splints moistened in hot water,
and moulded to the elbow.

This treatment should be continued for about a month, and passive
motion should then be employed ; but this must be done with the great-
est caution, lest the ligamentous substance, which reunites the parts,
should become weakened and lengthened.

FRACTURES OF THE HUMERUS.

These injuries, according to Mr. Lonsdale, form about one-sixteenth
of all fractures, so that they occur less frequently than the correspond-
ing injuries of some of the other bones. Of one hundred and eighteen
cases of fracture of the humerus, mentioned by Mr. Lonsdale, eighty-
nine were of the shaft, sixteen of the condyles, and thirteen of the sur-
gical neck.

That the deseription of the different fractures of this bone may be
ﬂme distinet, it will be cbnvenient to arrange them in the following

asses :—

Transverse fracture of both condyles.

Oblique fracture of either condyle.

Fracture of the under third of the shaft.

Fracture at the middle of the humerus.

Fracture below the insertions of the three muscles into the margins
of the bicipital groove.

Fracture above the insertions of the three muscles into the margins
of the bicipital groove, or, as it is called, fracture of the surgical
neck of the humerus, a name given to all that part between the
insertions of these three muscles and the tuberosities.

7. Fracture of the anatomical neck of the bone.

The bone may be broken in any part of its length, but all its fractures
may be included in one or other of the above-named classes.

EeS S Lo

I. TRANSVERSE FRACTURE OF BOTH CONDYLES.

Symptoms.—The symptoms of this fracture are, an unnatural promi-
nence behind the joint; immediately above this, an unnatural foss or
depression ; and preternatural shortening of the front of the forearm.
These three symptoms are common to this fracture and dislocation back-
wards of the_mdl}zs and ulna; but there is in fracture, the following
sure dm:gu-::lstm_gulde ; if the arm be fixed, and the forearm be drawn
in the line of displacement, the symptoms disappear; but they return,
as soon as the extending force is removed. If the arm be fixed. and the
forearm pressed backwards and forwards, or if it be rotated, cr:epitatinu
may be perceived ; and, if the arm be raised, and the forearm foreibly
depressed, an angular deformity will be observed.
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Desault and others mention frequent cases of this fracture, in which
the condyles were not only broken off by a transverse fracture from the
rest of the humeras, but also separated from each other by a vertical
fissure. In these instances, we have in addition to the before-named
symptoms, a still greater mobility of the parts, increased deformity, the
bulging out of the joint laterally augmented by pressing in the direction
of the longitudinal fissure.

State of the fractured portions.—In simple transverse fracture, the
condyles are drawn backwards; in transverse fracture of both condyles
with a longitudinal fissure between them, they are drawn backwards,
and very slightly separated from each other. In this latter case the
humerus is separated into three pieces.

T'reatment.—Bend the forearm at a right angle to the arm, draw it
forward until the parts be brought fﬂ‘l‘ﬁ'[ll‘% into their proper places and
into apposition, and preserve them in this condition by applying a few
turns of a roller round the lower part of the arm and the upper part of
the forearm, and by employing two wooden splints,—one, straight, to
be placed in front of the humerus, the other composed of two parts at a
right angle with each other, the upper part to be placed behind the hu-
merus, and the lower part below the forearm ; both splints to be retained
by buckle bandages. Evaporating lotions should be applied, and the
extremity kept in a sling.

The above is the treatment recommended by Sir Astley Cooper; it
ghould be continued in the case of an adult for about a month, and with
a younger patient for nearly three weeks, after which time passive mo-
tion should be tried, that the joint may recover its power of moving.

I have treated this fracture very successfully by means of Weiss's
gplint, which is a most convenient apparatus for the purpose, inasmuch
as it admits of the elbow being slightly moved when that is thought to
be judicious, without the necessity of taking off the splint.

Desanlt has recommended two angular splints with joints, and some
Italian surgeons apply two angular splints, the one before and the other
behind the joint. If the condyles be separated, care must be taken to
keep up lateral pressure.

Ithough in some instances this injury is so seriously complicated
with laceration and contusion as to make it necessary to remove the
limb, yet, from the small size of the joint and the accessible situation
of all the parts with regard to surgical treatment, it is—except in cases
of extreme complication and disorganization—ecomparatively safe in its
results, and amputation is unnecessary.

II. OBLIQUE FEACTURE OF EITHEER CONDYLE.

Before describing this fracture of the condyles, it may be proper to
state, that modern anatomists have named the articulatory surfaces at
the lower part of the humerus, the trochlea, and condyle, the former
being the inner, the latter the outer articulatory surface, whilst the
prominences beyond, or the eminences of attachment for the muscles,
are named the epicondyle and the epitrochlea. The old nomenclature,
however, is that followed by surgeons, namely, external and internal
condyle, each condyle furnishing an articulatory surface and an emi-
nence of attachment for muscles.
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Fracture of either condyle may be either slight, as when the emi-
nence of attachment only is broken off ; or extensive, as when the arti-
culatory surface is detached. .

FRACTURE OF THE INTERNAL CONDYLE.

Symptoms.—When the fracture detaches but a small portion, the
symptoms are a slight unnatural prominence, mthl erepitation and
mobility, perceptible on grasping the part and bending the fore-arm
backwards and forwards.

When the fracture is extemsive, the forearm is bent, and the hand
drawn a little inwards, and inclined to pronation; when the forearm
is extended, the broken condyle projects backwards, and with it the
ulna, occasioning the appearance of dislocation of the ulna, which, how-
ever, resumes its natural position when the forearm is bent. Additional
symptoms are, mobility, crepitus, and pain on grasping the condyles
and bending and extending the forearm ; and slight projection forward
of the condyle in front of the ulna, if it be very violently extended.

The nature of the displacement must be evident from what has been
already stated.

FRACTURE OF THE EXTERNAL CONDYLE.

Symptoms.—When the fracture is slight, the symptoms are,—some
degree of swelling about the external condyle, attended with pain; ere-
pitation and mobility, perceptible on grasping the condyles and per-
forming pronation and supination of the hand.

When the fracture is extensive, in addition to the above symptoms,
the condyle is a little drawn backwards, and the radius witﬁt ; the
forearm is slightly bent; and the hand is drawn outwards and inclined
to supination. .

Treatment of slight and extensive fracture of each condyle.

1. In both fractures of each condyle, preserve the forearm at a right
angle with the arm.

2. In extensive fracture of each condyle, apply a few turns of a roller
round the joint, and then a wooden splint, the parts of which
are at a right angle with each other, placing one part behind the
%um&:ms and the other below the forearm, and retain it by buckle

andages.

3. In slight fractures of each condyle mould pasteboard splints to
the joint, and retain them by a few turns of a roller or buckle
bandages.

4. In both fractures of the internal condyle pronate the hand and
bend the fingers.

5. In both fractures of the external condyl :
extend the ﬁugera. ndyle supinate the hand and

III. FEACTURE OF THE UNDER THIRD OF THE SHAFT OF THE HUMERUS.

Symptoms.—Fracture in this situation is easil detected by inabilit
on the art of the patient to raise the arm; by gnnatuml mnyhill?t;bla:;{
part, which in the sound state is inflexible ; by angular deformity on
taking hold of the upper part of the humerus, and raising the arm;
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and by crepitation on grasping the bone above and below the fracture,
and moving the parts on each other. o

Relation of the fractured portions.—In this sitnation there is little or
no tendency to displacement, the parts above and below the fracture
being equally embraced by the triceps behind and the brachialis anticus
before. In fact, there is no tendency to displacement backwards, for-
wards, or to either side, and seldom any in a longitudinal direction, unless
the fracture be very oblique, when, as the resistance offered by the bone
to the contraction of the muscles is removed, there is a tendency to
shortening of the arm.

Treatment.—This fracture is treated by applying two wooden splints,
the one before, the other behind the humerus, and retaining them by
means of buckle bandages, at the same time keeping the extremity in a
sling, which should not be so short as to press up the elbow, but merely
to support the weight of the limb. If the elbow should be pressed up
by the sling being too short, and if the fracture should be oblique, the
pressing of the fractured parts against each other may cause a shorten-
ing of the arm.

IV. FRACTURE OF THE MIDDLE OF THE HUMERUS.

Symptoms.—The same as in the preceding injury.

Nature of Displacement.—The displacement is rather more than in
the fracture of the under third, the part below the fracture having a
tendency to be drawn a little outwards.

Treatment.—The same as in the preceding injury, except that the
splints should be applied to the outer and inner sides of the arm. Some
surgeons employ four gplints in this fracture, one to the outside, one to
the inside, one to the back, and one to the front of the arm.

Y. FRACTURE BELOW THE INSERTIONS OF THE THREE MUSCLES AND ABOVE
THE INSERTION OF THE DELTOID.

Symptoms.—In addition to the symptoms exhibited by the two pre-
ceding injuries—mobility at a part naturally inflexible, inability to raise
the extremity, crepitation, and angular deformity on raising the upper
part of the humerus—this fracture has two symptoms peculiar to itself,
namely, an unnatural swelling on the outside of the arm below, and
another on the inner side above the fracture. These swellings are ex-
plained by the nature of the displacement.

Nature of Displacement.—The muscles which cause displacement are
four, namely, three inserted into the margins of the bicipital groove, the
pectoralis major, latissimus dorsi, and teres major, which draw the upper
part inwards, and the deltoid inserted below the fracture, which draws
the lower part outwards, and, if the fracture be oblique, upwards :—in
this case there will be slight shortening of the forearm in addition to
the other symptoms.

Treatment.—The first object of treatment is to obtain coaptation,
which is easily effected by extension and counter-extension; then to
preserve the extremity in the proper attitude, that is, with the arm by
the side and the forearm at a right angle with the arm; and to keep
the parts at rest and in apposition. Desault’s apparatus for preserving
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the extremity at rest in the proper attitude, and maintaining apposition,
consists of two long rollers—a wedge-shaped pad which will extend the
whole length of the arm,—three splints, two of which should be the
length of the humerus, the third shorter, and a sling, not too short,
otherwise it will, especially if the fracture be oblique, produce displace-
ment of the fractured portions by raising the elbow and forearm too
high.

gﬂfetﬁad of application.—Desault’s directions are the following. Hav-
ing damped one of the rollers with a little lead lotion to prevent its
slipping, apply two or three turns round the forearm, then along the
whole of the arm as far as the axilla, lapping the edges well over in order
to keep up equable pressure; then take one or two turns of the roller
under the axilla of the opposite side; place the short splint on the front,
one of the long splints on the back of the arm, and the other long one
on the outer part; taking care that the latter two extend along the
whole length of the arm; and secure the three splints in their respective
places bj'ghamiaging the arm from the top downwards with the same
roller, finishing on the forearm where it commenced. The wedge-shaped
pad should then be placed between the arm and the thorax, having its
base upwards in the axilla, that it may prevent the three muscles from
drawing inwards the part above the fracture ; and then the second roller
should ie applied round the arm and chest to bandage them together,
especial care be taken to apply it loosely above the fracture, that it may
not press inwards the upper fragment; but very firmly below, that it
may prevent the lower portion from being drawn outwards. The fore-
arm should then be supported by a sling, which, however, must not be
so short as to press the elbow too much upwards. The above, which is
Desault’s treatment, answers very well, and is generally preferred. A
simpler plan, which is also found to be successful, is, after obtaining
coaptation and placing the extremity in the proper position, to apply
four splints, one to the inner side, one to the outer, one to the front,
and one to the back of the arm, and to retain them by means of buckle
bandages ; then, after placing between the arm and chest a pyramidal
pad with its base upwards, to bandage the arm and chest together, being
careful, as in the other method, to make the bandage loose above and
tiﬁli“ below the fracture; and, lastly, to support the forearm by a sling,
which must not be too short, for the reasons before stated.

¥I. FRACTURE ABOVE THE INSERTIONS OF THE THREE MUSCLES INTO THE
BICIPITAL GROOVE, AND BELOW THE TUBEROSITIES ; OR, AS IT IS OFIEN
CALLED, FRACTURE OF THE SURGICAL NECK.

_ Symptoms.—The symptoms differ from those of the last-deseribed
injury only in this, that the unnatural swelling on the outside of the
arm 1s above the fracture, and that on the inner side below it.

Nature of Displacement.—This is the very opposite of what is ob-
served in the former injury ; the part above the fracture is drawn out-
wards by the three muscles inserted into the greater tuberosity, namely,
the supra spinatus, the infra spinatus, and the teres minor ; and the
part below is drawn inwards by the three muscles inserted into the
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borders of the bicipital groove, namely, the pectoralis major, the latissi-
mus dorsi, and the teres major.

Treatment.—The treatment differs from that of the former fracture
in only two respects :—the apex of the pyramidal pad should be up-
wards ; and the roller which is put round the arm and chest to bandage
them together, should be applied loosely below the fracture, that the
lower fragment may not be drawn inwards, and very firmly above, to
prevent the upper fragment from being drawn outwards.

VII. FRACTURE OF THE ANATOMICAL NECK, OR BETWEEN THE BALL AXND
TUBEROSITIES.

The possibility of fracture in this situation is no longer a matter of
doubt. Bichat saw, in the possession of Larbaud,
the humerus of a young man, seventeen years of
age, the ball of which was broken off from the
rest of the bonme. Delpech records an instance
proved by dissection. Professor Samuel Cooper
refers to the case of a boy shown to him with a
fracture of the mneck, and Sir Astley Cooper's
work contains several interesting cases. I have
in my museum an interesting specimen of this
comparatively rare fracture.

The injury is almost always caused by direct
violence. It is most frequently met with in

outh, sometimes in old age, but very rarely in
the middle period of life. Sir Astley Cooper’s
work contains the deseription of a case in an old
person, where the existence of the fracture was
proved by dissection.

Symptoms.—Acute pain is experienced, and
sometimes at the moment of the accident a
sound is heard as of something breaking. There is sudden inability
to move the limb, which lies powerless by the side, though it
vields in the freest manner to any motion communicated to it. When
the limb is moved, crepitation is generally very perceptible, but
every movement creates great pain. %n examining the shoulder near
the outer part of the coracoid process, a projection of bone is usually
felt, which disappears on extending the arm, but returns when the
extending force is removed ; and immediately below the acromion pro-
cess it is observed that there is no vacuity, in consequence of the hall
remaining in the glenoid cavity. This is a diagnostic symptom between
fracture of the neck of the humerus and disloeation of the shoulder.
There may be a flatness of the arm on the outer side farther down,
occasioned by the drawing in of a part of the deltoid by the upper
extremity of the portion of bone below the fracture. If there be not
very great swelling, it may be possible to feel the ball motionless in
rotating the arm. ;

Fig. 22. United fracture of anatomical neck of Humerus. From a preparation in my
TS anm.

10
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Nature of Displacement.—The ball remains in the glenoid cavity,
and the shaft is drawn forwards and upwards to the front and outer side
of the coracoid process.

Treaﬁmcnt.——pﬂn this subject Sir Astley Cooper says, “ The best mode
of treating these accidents consists, in the young, 1n applying a spling
on the fore and back part of the arm, binding it on by a roller, placing
a pad in the axilla, and using a clavicular bandage, supporting the hand,
but not the elbow, in a sling, since, if the elbow be raised, the broken
end of the bone is pressed forwards. In old persons the injury is more
severe, and the force producing it is violent ; it therefore becomes neces-
sary to reduce inflammation, and to apply leeches and evaporating
lotions, to observe perfect rest at first, and after some time the same
treatment as to bandages may be pursued as in the young. In both the
old and the young, passive motion is to be employed so soon as the
union is effected, which in youth is in a month, but it requires from two
months to twenty weeks in old age. In all fractures about the upper
part of the arm and shoulder, it 1s judicious to support the vessels of
the hand and forearm by a bandage. If this precaution be neglected,
the pressure on the axillary and cephalic veins will be apt to produce
engorgement of the more distant parts, for the removal of which it is
sometimes necessary to take off for a time all retentive apparatus, and
to confine the patient to the recumbent posture.”

FRACTURE OF THE SCAPULA.

The comparative frequency of fractures of the scapula is thus stated
by Mr. Lonsdale. Out of one thousand nine hundred and one cases of
fractures generally, eighteen were of the scapula, and of these eight
were of the acromion process, eight of the body, and two of the cervix.

Fractures of the scapula may be divided into five classes :—fractures
of the acromion process—of the inferior angle—of the body—of the
coracoid process—and of the cervix.

The first two classes are of most frequent occurrence. The body of
the bone from its depth, covered position, and mobility, is by no means
very liable to fracture, and the coracoid process and cervix are very
seldom broken; hence Boyer remarks, they generally require great
violence to break them, and then the contusion of the soft partsisa
worse injury than the fracture; for example, he has seen the coracoid
process broken by the blow of the pole of a carriage, and the patient
lose his life by the violence inflicted on the soft parts about the shoulder.
—(Mal. Chir. t. iii.)

FRACTURE OF THE ACROMION,

Symptoms.—The patient feels as if the shoulder were falling down,
complains of a great sense of weight, and has little power to raise the
arm. On tracing the spine from its base to the acromion process, it is
observed that the part between the fracture and the claviele is depressed,
from being drawn down by the weight of the extremity, and the con-
traction of the deltoid muscle. The roundness of the shoulder is lost;
the ball of the humerus falls as far down into the axilla as the capsular
ligament will permit ; and the measurement from the sternal end of the
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clavicle to the extremity of the injured shoulder, compared with the
sound side, will be found to be diminished. On placing one hand over
the acromion, and pressing up and rotating the humerus with the other,
crepitation will be perceptiﬁle. When the humerus is raised, the
deformity of the shoulder disappears; but it returns when the arm is
allowed to fall down.

Nature of Displacement.—The scapula and the remaining portion of
the acromion aye drawn upwards and a little backwards by the trapezius
and levator seapula ; while the fractured part is drawn downwards and
a little forwards by the weight of the extremity and the deltoid musele.

Treatment.—The objects to be attained in this case are,—

First, To raise up the broken fragment, and keep it in its proper
position.

This can best be done by raising up the elbow, and keeping it raised
by a short sling; the ball of the humerus is thus pressed up, and made
to act as a splint in keeping the fractured parts in apposition.

Secondly, To relax the deltoid muscle.

ldThis is best effected by placing a cushion between the elbow and the
Blde.

Thirdly, To keep the arm at rest in rather a backward position.

This is easily done by bandaging it to the chest with a roller. And,

Fourthly, To exert some pressure over the acromion, by which close
coaptation may be secured ; and this may be effected by a few turns of
the roller by which the arm is bandaged to the chest.

It is quite possible to treat this fracture in a satisfactory manner by
means of a cushion and a single roller, the latter being applied so as to
bandage the arm to the chest, to raise up the elbow, and also to exert
pressure over the acromion. Mr. Liston proposes the same simple
apparatus as he recommends in fracture of the clavicle, which shall be
described in treating of the fractures of that bone.

FRACTURE OF THE INFERIOR ANGLE.

Symptoms.—In this injury the detached angle can for the most part
be felt to be too far forwards; but the most diagnostic mark is, that it
remains stationary, if motion be communicated to the seapula; or, if
the angle be moved, the scapula is unaffected by that motion.

Nature of Displacement.—The body of the seapula remains in its
natural situation, and the inferior angle is drawn forward,—a displace-
ment caused, if the fracture be very near the angle, by the fibres of the
serratus magnus ; and if it be higher up, by the same fibres.and the
teres major and latissimus dorsi muscles.

T'reatment.—The angle is too small to be easily kept back, and coap-
tation is attempted by bringing the scapula forwards and downwards,
and by keeping it in that position. The arm is pressed downwards, for-
wards, and inwards, and in that situation bandaged to the chest, while
by means of the roller by which the arm is secured, and one compress
behind the body of the scapula for pressing it forwards, and another
before the angle for keeping it backwards, the parts are maintained in
apposition and at rest.
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FRACTURE OF THE BODY OF THE ECAPULA.

Fig. 23. The fractures in this situation ma
be either transverse or longitudinal;
the latter, which is the less frequent,
can generally be distinguished by
crepitus, to which will be added, in
transverse fractures,*an irregularity
of the posterior costa of the bone.

There is little tendeney to displace-
ment, because all the parts surround-
ing the fracture are embraced by
muscles, both on the outer and inner
aspects of the bone; and all that is
necessary in the way of treatment is
to keep the arm in a sling, and the
scapula forward by a few turns of a
roller round the chest. If the frac-
ture be completely transverse, then
the under parts will be drawn for-
wards, and the same treatment will
be required as for fracture of the
angle. '

FRACTURE OF THE CORACOID PROCESS.

The distinetive characters of this injury are,—pain, which is increased
by stretching back the arm, or by any voluntary effort to raise it; and
mobility of the coracoid process when the scapula is rendered immovable.
This unnatural mobility is very perceptible on fixing the scapula, and
moving the arm backwards and forwards. When the arm hangs by the
side, the apex of the coracoid process can be felt lower than on tghe- sound
side. The fracture is easily discoverable.

Nature of Displacement.—The scapula Yemains in its natural position,
but the coracoid process is drawn downwards by the coraco-brachialis,
and biceps muscles, and downwards and inwards by the pectoralis minor.

Treatment.—The great objectis to relax the coraco-brachialis, biceps,
and pectoralis minor muscle, go as not to keep up the displacement. For
this purpose the forearm should be bent on the arm, and the arm placed
across the chest, and the scapula pressed downwards and forwards; the
parts being maintained in that position by bandages. Gentle compres-
sion by a pad placed below the coracoid process is also useful for keeping
the fragment in a proper position. Another important part of treatment
is to keep the patient for some time in bed, with the shoulders bent
downwards and forwards by means of pillows.

There seems to be no reasonable prospect of osseous reunion. The
new connexion is formed by a ligamentous substance.

Fig. 28. Union of fracture of body of Scapula. From a preparation in my museum.




FRACTURES OF THE SBCAPULA. 149

FRACTURE OF THE NECK OF THE BCAFULA.

By this injury is not to be understood fracture of the anatomical neck
of the scapuf!a,, which is situated beyond the glenoid cavity, and before
the coracoid process, but fracture of what has been called the surgical
neck ; that is the narrow part of the bone, into the formation of a part
of which the semilunar noteh enters, and which is behind the root of the
coracoid process. :

In this fracture the glenoid cavity and the coracoid process are both
broken off from the rest of the bone.

This is, comparatively, a very rare injury; so that some excellent
authorities have doubted the possibility of its taking place as the result
of direct violence; but its oceurrence has now been proved by dissection.
I have seen three examples of this fracture. One was in a woman up-
wards of forty-five years of age—another, in a man upwards of fifty—
and a third, in a'lad of sixteen. They were all caused by falls on the
upper and back part of the shoulder. That in the case of the lad hap-
pened in consequence of falling over a deep embankment. The symp-
toms were exceedingly well marked, and all the patients became per-
fectly well: but in the case of the female not until the lapse of four
months.

Symptoms.—The signs of this injury are—flattening and falling down
of the shoulder; an unnatural depression under the acromion, and an
unnatural tumour in the axilla caused by the head of the humerus;
symptoms which can all be made to disappear, by pressing up the arm,
but which return as soon as the support to the arm is removed. The
same appearances are presented in dislocation downwards of the humerus ;
but the fracture is easily distinguished by observing with what facility
the arm can be raised, and the symp-
toms be made to disappear, and how Fig. 24.
immediately they return when the arm
18 left to itself. DBesides these pecu-
liarities, which are not found in dislo-
cation, there is another symptom which
clearly indicates fracture, namely, crepi-
tation. Sir Astley Cooper remarks,
that the best method of discovering the
erepitus is, for the surgeon’s hand to
be placed on the top of the shoulder,
and the point of the fore-finger to be
rested on the coracoid process; the
arm being then rotated, the crepitus is
directly perceived, because the coracoid
process being attached to the glenoid
cavity, and being broken off with it,
though it remains itself uninjured, the
crepitus is communicated through the
medium of that process.

Nature of Displacement.—The body

of the bone remains in its natural posi-
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tion, and the broken fragments is drawn downwards and inwards by the
weight of the extremity. X :

Teatment.—In the treatment of this fracture, three things are to
be done : first, the head of the humerus is to be kept outwards ; secondly,
the glenoid cavity and the neck of the scapula are to be raised by
elevating the humerus ; and thirdly, the parts are to be lgept at rest.
The appliances necessary for these purposes are,—a pad in the axilla
for keeping out the head of the humerus; a short sling for maintaining
the arm in a raised position; and a roller to preserve the parts at rest
by bandaging the arm to the chest. i1y o _

In the adult, the time required for recovery from this accident is ahout
three months. .

FRACTURE OF THE CLAVICLE.

As the claviele is unprotected by soft parts, unsupported in its middle,
is of considerable length in comparison with its thickness, and from its
position between the scapula and sternum, has to sustain any shock
received on the shoulder, or on the glenoid cavity of the seapula—as
when a person falls on the hand with the arm extended—it is very
liable to fracture. According to Mr. Lonsdale, of all fractures that
oceur in the vicinity of the Middlesex Hospital, one-seventh are frac-
tures of the clavicle.

Causes.—This fracture may be occasioned by direct violence, as by
a blow ; or by striking against a hard substanee in a fall ; or by indirect
violence, or counter-stroke, as by a fall on the point of the shoulder,
when the clavicle has to sustain the force of the shock, or by a fall on
the elbow or hand, when the extremity is extended.

Situation’ of Fracture.—The fracture, if caused by directly concen-
trated force, may be at any part of the bone to which the force is
a{ap]ied; but it may be stated as a general rule, that fractures take
place most frequently in the middle of the bone, and in the scapular
more frequently than in the sternal extremity. On this subject Mr. T.
Wilkinson, King’s Lecturer on Comparative Anatomy and Physiology
at Guy’s Hospital, remarks :—* I have under my immediate observation
twenty-two examples of broken clavicles repaired. Of these, fifteen have
been divided close to the middle, or very slightly external to this point;
but two of the same have also been divided at about one inch from their
outer extremities. Four other specimens have been broken transversely
in the situations last named. The remaining three have been fractured
about an inch from their sternal ends. One of the cases said to have
been broken near the middle has had about three-fourths of an inch
isolated by a double transverse fracture, which is also split longitudinally
into two parts. The proportions stand thus :—

Clavicles broken at the middle simply, . ‘ - S
5 “  at the middle twice, . . - 1
i *  at the middle and outer end, . : g 2
i ‘“  at the outer end only, . 2 g 4
i ‘““  at the inner end only, . : . - - i

Thus it is very evident, that the strong cylindrical arch formed by
the inner half of the collar-bone, is very little susceptible of fracture,
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although much exposed to direet blows. As a general rule, it may be
stated that fractures take place in large proportion towards the outer
end of this arch, and but rarely near its middle, With respect to the
outer half, fracture is still unecommon, and almost confined to a trans-
verse division about one inch from the outer point.

For facilitating the description of fractures of the clavicle, it will be
convenient to divide them into those on the scapular and those on the
sternal side of the attachment of the coraco-clavicular ligaments to
the outer tubercle of the bone.

FRACTURE ON THE SCAPULAR SIDE OF THE COBACO-CLAVICULAR
LIGAMENTS.

Symptoms.—On very careful examination it will generally be found,
that the part of the bone on the outer side of the fracture is drawn
very slightly downwards. This symptom, never very perceptible in this
fracture, can sometimes scarcely be discovered; but it will be made
more obvious by pulling down the arm, and on pressing the arm up-
wards the fragment will be replaced, so as to be on a line with the rest
of the clavicle. On placing one hand over the fracture, and with the
other alternately elevating and depressing the shoulder, erepitus will be
perceived. Sometimes the parts remain so nearly in their natural
position, that the usual motions of the arm can still be performed.

Nature of Displacement.—There is very little displacement, the part
on the outer side of the fracture being retained in its position by its
attachment to the acromion process by the acromio-clavicular ligaments,
and the part on the inner side by the coraco-clavicular ligaments. This
connexion of the parts on each side of the fracture with the processes
of the scapula, prevents any further displacement than a very slight
depression of the outer fragment, occasioned by the weight of the ex-
tremity.

Treatment.—If there be no displacement, all that is necessary in the
way of treatment is to preserve the parts at rest by keeping the extre-
mity supported by a sling, and the arm bandaged to the side. If there
be displacement, the same treatment answers as for the fracture next to
be described, excepting that the pad in the axilla should be very small,
the fragment not having the same tendency, as in the next case, to fall
towards the chest.

FRACTURE ON THE STERNAL SIDE OF THE CORACO-CLAVICULAR
LIGAMENTS.

Symptoms.—The broken clavicle being no longer able to sustain the
weight of the extremity, or to keep off the scapula from the chest, the
arm falls down, drawing with it the part on the scapular side of the
fracture, and thus occasions an unnatural depression, which, together
with the prominence caused by the sternal end remaining in its natural
gituation, clearly points out the nature of the injury. The scapula
being no longer kept back by the broken clavicle, the shoulder and arm
fall inwards and forwards, rendering the distance between the sternal end
of the clavicle and the apex of the shoulder, less on the affected than on the
sound side, and the arm is drawn forward towards the breast. By press-



152 FRACTURE OF THE CLAVICLE.

ing the head of the humerus very foreibly upwards and outwards, the
symptoms may be made to disappear, but they immediately return
when the force is removed. The patient inclines the head and neck to
the shoulder, and takes off the weight from the broken clavicle when
standing, by supporting the elbow with the opposite hand; and when
sitting, by resting the elbow on the knee. He is unable to raise the
hand to his head in consequence of the humerus no longer having a
fixed point of support. There is swelling from extravasated blood over
the bone, and crepitation may be perceived by raising the arm and
carrying it backwards so as to bring the fractured surfaces in contact ;
but attempts to discover this symptom occasion great pain.

Nature of Displacement.—The part on the sternal side of the frae-
ture, though it appears to be drawn upwards from the falling down of
the remaining portion, is in its natural situation, being retained there
by the power of the sterno-cleido-mastoideus muscle above, and of the
costo-clavicular ligament, and pectoralis major muscle below. The
scapular portion is displaced in three directions, namely, downwards,
inwards, and forwards; downwards, chiefly by the weight of the extre-
mity, assisted perhaps by the contraction of the deltoid,—and inwards
and forwards by the pectorales muscles, the broken clavicle being no
longer able to keep the shoulder outwards and backwards. The scapu-
lar part of the clavicle is thus drawn under the sternal portion, so that
the one part rests upon the other.

Treatment.—The parts are to be brought on a level with each other,
and the fractured ends into apposition, and to be preserved in this situa-
tion. To effect this the outer portion of the bone must be raised up-
wards, and also drawn outwards and backwards; which may be done
by pressing the humerus very foreibly upwards, and keeping it raised
Ly a short sling ; and then placing a thick pad beneath the axilla,
drawing the arm backwards, and bandaging the elbow firmly to the
trunk. The pad acts as a fulerum, the humerus as a lever, and the
bandage as the power; and thus the upper part of the humerus, and
with it the scapula and the outer portion of the clavicle, are drawn
outwards and backwards.

In the treatment of this fracture many different kinds of appliances
have been used. At one time it was tge practice of many, when the
shoulders had been drawn back, and were held fixed in that position, to
place one end of a roller in the axilla of the injured arm, then to apply
the roller obliquely across the back over the shoulder of the opposite
side, and afterwards to wind it through the axilla of that side, and from
that obliquely upwards over the shoulder of the affected side, and having
made this figure-of-8 turn secure, to make several other turns succes-
gively in the same manner. The shoulder having been thus bandaged back,
the arm was placed in a sling. This is what was called the treatment
by the figure-of-8 bandage. ~One ohjection to this treatment is, that
the roller is apt to become roped, and to excoriate the edges of the
axilla. To remedy this inconvenience, Brasdor suggested as an im-
provement, the bandage which bears his name. It consists of a back-
piece of stout leather softly cushioned, with two well-padded straps
attached to the sides, and a belt running along its lower margin to sur-
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round the waist, and to fix the bandage in its proper position. One of
the straps is passed under each axilla, and returns over the shoulder to
be buckled to the upper part of the back-piece : the back-piece is divided
down the middle, and the two portions are connected by a lace, in order
that it may fit persons of various sizes. _

The object of this appliance, is to draw back the shoulder; but this
alone is insufficient. In treatment of fracture of the clavicle, three
things are requisite :—to elevate the shoulder, to carry it out from the
chest, and to throw it backwards so as to produce extension of the cla-
vicle, and bring its overlapping ends into contact. With these views,
and to effect these purposes, Desault constructed his bandage, which
consists of two single-headed rollers, each nine yards in length, and a
wedge-shaped pad for the axilla. The pad is placed in the axilla, and
retained by two ribands attached to it, which are tied over the opposite
shoulder ; the elbow is brought forward, lifted up, and pressed inwards
against the chest, thus making the humerus act as a lever upon the pad
in the axilla, for the purpose of extending the fractured clavicle. The
arm being supported in this position, with the elbow bent at a right
angle, one of the rollers is carried round the chest and upper arm, being
drawn more tightly as it approaches the elbow; a compress, dipped in
camphorated spirits, is next laid upon the fractured bone, and the second
roller, commenecing in the opposite axilla, is earried across the chest, and
over the compress and shoulder; then, passing down behind the arm
and under the elbow, it is again taken across the chest, and over the
sound shoulder to the axilla, :ﬁlere it commenced ; and the same course
is repeated till the roller terminates. The turns are secured by pins or
stitches, and the hand is supported by a sling.

Brunninghausen recommended for the treatment of this fracture, a
leather strap, put on like the figure-of-8 bandage, with two pads fixed
upon it, to prevent excoriation of the axilla.

Of these four plans of treatment, the first two, together with Brun-
ninghausen’s, act on the same principle, namely, that of keeping back
the shoulder ; but they leave unfulfilled the other indications, which are
no less important. They are also liable to the following objection :—if
any of the three different appliances be drawn tight to fix the shoulder,
the shoulder will be drawn towards the chest, and, in consequence, the
fractured parts will not be in apposition. On the other hand, the
method of treatment recommended by Desault, is scientific and excellent;
but as his manner of bandaging is rather complicated, and in the case of
females very inconvenient, it has never been very generally adopted in
this country. ‘

The following plan of treatment, recommended by my late friend,
Mr. Liston, is simple, judicious, and unobjectionable. * When the patient
is seen immediately after the accident, the bones are, without delay, and
before inflammatory swelling has come on, to be placed in apposition
and retained. No complicated apparatus is required. A pad, firm,
though of soft material, and large enough to fill the armpit completely,
is rolled in a shawl, and placed in the axilla; it is retained by tying the
shawl over the opposite shoulder, a soft pad being interposed between
the knot and the skin to prevent excoriation, and 1s further secured by
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tying the ends under the axilla of the uninjured extremity, which should
also be protected by a small cushion.

% A few turns of a roller, or a handkerchief, are placed round the arm
and chest, so as to secure and fix the limb, and the retentive apparatus
is completed. The shoulder is thus raised, and removed from its un-
natural position, and the fractured extremities of the c]umcl:a, p::ﬂiun:'?
placed in accurate contact, are prevented from being again displaced.
The elbow and the forearm should be supported by a sling, otherwise
the unsupported weight of the limb dragging on the shoulder will cause
considerable pain, and subsequent displacement will be apt to occur,
The apparatus should be looked to occasionally, adjusted and tightened ;
and the cushions should be replaced by fresh omnes, to prevent excoria-
tion and uneasiness. The bone will be found to be quite smooth, to
remain of its proper length, to unite generally within twenty days, and
that without any unseemly exuberance of callus. No compress or splin-
ters need be applied over the bone ; no evaporating lotions are necessary.
If the patient be bruised in other parts, and become feverish, it may be
requisite to abstract blood, and to exhibit antimonials, purgatives, &e,
But all inflammation, arising from the fracture, subsides on the accom-
plishment of reduction, adaptation, and retention of the portions. If
the fracture be compound, the edges of the wound should be brought
together, and retained, so as to favour immediate union.”

The apparatus of Dr. Fox, of the Pennsylvania Hospital, is the one
generally used in that Institution, and in this eity. It is simple in its
construction, easily applied, and fulfils all the indications. It consists

‘ of a collar, pad, and sling. The

Fig. 25. eollar is made of muslin, and is

merely a stuffed ring encircling the

sound shoulder, nng its use 1s to

afford a firm point of resistance, to

which the other parts of the appa-
ratus may be attached.

The pad is wedge-shaped, and
should be sufficiently large at its
upper extremity to act as a fulerum
when placed in the axilla, whilst the
humerus is used as a lever. Broad
tapes are attached to the two cor-
ners of the thick end of the ;
one tape is brought across the chest
and tied to the collar, the other tape
1s brought across the back, and tied
to the collar behind, and thus the
it . pad is firmly secured in the axilla.

The sling is made of strong linen or muslin, sufficiently large to con-
tain the forearm and elbow. Cords or tapes are fastened to the sling
near the elbow and wrist. When the sling has been applied, it i8
to be secured by bringing the tape from the humeral portion of the
sling across the back, and tying it to the collar. The tapes from the
carpal corners of the sling are to be carried up in front of the chest,
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and also fastened to the collar. By these means the shoulder can be
drawn upwards, outwards, and backwards, and the fragments retained
in coaptation.—Ep.]

FRACTURES OF THE THIGH-BONE,
FRACTURES OF THE RECK OF THE THIGH-BONE.

FracTURES of the neck of the femur may take place in any point of
its extent; and they often extend outwards through the trochanter
major, but very seldom inwards, so as to traverse the articular surface.
The articular surface presents a remarkable difference, as to its ten-
dency to disease, and its liability to injury from fracture. It is very
prone to disease ; it is scarcely ever the subject of fracture.

: Arrangement.—Fractures of the cervix femoris are divided into three
classes :—

1st. Intra-capsular transverse fracture, so named from its being
within the capsular ligament, and nearly forming a right angle with
the long axis of the neck of the femur,

2d. Extra-capsular transverse fracture, when the fracture is without
the capsular ligament, and the neck is broken off at its junction with
the trochanter major.

3d. Oblique fracture of the neck, extending through the trochanter
major. This fracture may be partly within, and partly without the
capsular ligament.

INTRA-CAPSULAR TRANSVERSE FRACTURE.

Simptams,—l. Shortening of the extremity of the affected side.
This symptom may be discovered by placing the patient straight on
his back, and comparing accurately the two limbs, knees, and ankles ;
or by comparing the measurement, between a

fixed point of the pelvis and one below the sup- Fig. 26.

posed fracture with the measurement between
the corresponding pointson the opposite side of
the body. In the entire state of the bone, the
muscles extending from the pelvis to the femur are
kept somewhat on the stretch by the resistance
which the neck and head of the bone offer to
their contraction ; but when the neck is fractured,
the resistance is diminished, and the femur is
consequently drawn up by the contraction of the
muscles. When the patient is in the recumbent
posture, the shortening is caused entirely by the
action of the muscles; but in the erect position
not only is the part external to the fracture
drawn up by the muscles, but also the part of
the neck internal to the fracture is pressed down
by the weight of the body. !
~ This symptom is usually less apparent immediately after the injury
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than at a subsequent period, some time being required for the complete
contraction of the muscles. As shortening is a symptom of some of
the dislocations of the hip-joint, it is of the greatest importance for the
purpose of diagnosis to attend to all the distinguishing peculiarities of
the shortening from fracture. In addition to the peculiarity already
stated, namely, that the shortening is not so apparent immediately after
the injury, until the muscles have had time to contract, it may be re-
marked that for some time the injured limb may, by being drawn down,
be easily made of the same length as the other, but it returns to its
former position as soon as the extending force is discontinued. After
a very considerable period, however, the muscles become so permanently
contracted, that they are capable of
Fig. 27. resisting a force which was pre-
- viously sufficient to bring down the

limb.

The degree of shortening varies
much in different kinds of fracture.
In intra-capsular fracture there is a
difference of opinion on the subject
among surgical authorities,  Sir Ast-
ley Cooper states,® * The leg he-
comes from one to two inches shorter
than the other, for the connexion
of the trochanter major with the
head of the bone by means of the
cervix being destroyed by the frac-
ture, the trochanter iz drawn up by
the muscles as high as the capsular
ligament will permit, and consequently
rests upon the edge of the acetabulum,
and upon the ilium above it.”" The
degree of shortening here specified is
greater than has been found in the
experience of Boyer, and some other
continental authorities, or in that of
Messrs. Liston, Stanley, Samuel
Cooper, and R. W. Smith. Mr. Smith
states as the result of his observation
that the shortening in this fracture
varies from a quarter of an inch to
an inch, and in this opinion most
surgical authorities now agree. Mr.
Smith refers to fifteen examples of
fracture of the neck of the femur in
the Museum of Richmond Hospital,
thirteen of which were taken from
3 patients who died in the hospital, and
in each case '*!‘3 jdEgTEE of shortening was carefully observed. In one in-
stance only did it exceed an inch, and in that it was an inch and a half:

! New edition of Sir Astley Cooper's Treatize on Dislocati
Bransby B. Cooper, p. 149, Am. edition. cations and Fractures, by Mr.
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but the accident had happened some years previous to the measurement,
and the neck of the bone had been u,bsm'heg. In two instances I had the
opportunity of measuring the degree of shortening, and of verifying by
dissection that the fractures were entirely within the capsular ligament.
The one case was that of a woman, seventy years of age, and the shorten-
ing was three-quarters of an inch. Death took place two months after the
accident, and on dissection the fracture was found to be within the cap-
sular ligament, which did not appear to have been lacerated. The other
case was that of a man, whose precise age could not be ascertained, but
who appeared to be considerably above forty years : he met with this frac-
ture, together with that of several ribs, and other serious injuries, by
falling from the top of a house upon the pavement. The shortening
equalled one inch. Death took place ten days after the accident; and
on dissection it was found that the fracture was entirely within the
capsular ligament, which in this instance was rather extensively lace-
rated, especially above. The extent of retraction seems to depend very
much on the circumstance whether or not the capsular ligament over
the neck of the bone be torn; for although, as Boyer remarks, it yields
a little without being torn, yet if it remains entire, or nearly so,' retrac-
tion may be almost completely prevented. This was found to be the
case by Smith, Stanley, and others, and Mr. Liston remarks with regard
to the same point, *“ In fracture within the capsule, and where the fibrous
envelope of the neck of the bone is not completely torn, there can be but
slight displacement ; and by the most attentive comparison of the two
limbs, abbreviation of the one which has sustained the injury may not
be detected.”

Sabatier, Dupuytren, and others, have found in many cases that there
was no shortening for many days after the injury, and that then it took
place very suddenly on the patient making some exertion, or durin
some movement in the examination of the limb. This sudden shorten-
ing at a period remote from the injury is accounted for by Dupuytren
on the supposition that the fracture is within the capsular licament, and
by reason of some irregularity in the fractured surfaces the one fragment
1s wedged into the other, or the displacement of the one prevented by
the position of the other, but that during some movement of the limb,
the relations of the fragments become so altered as to admit of retraction.
Mr. Smith and others agree with Dupuytren in viewing it as a sign of
the fracture being within the capsular ligament, but they attribute it to
the ligament suddenly giving way at the moment of the retraction.

IL. Eversion of the Foot and Knee is a frequent, but not an invariable
symptom of this fracture. There is great difference of opinion as to
the cause of this symptom. Sir Astley Cooper considered, and most
British surgeons agree with him, that it is oceasioned by the rotator
muscles. Bichat and Boyer thought that it is produced by the weight
of the foot. Dupuytren ascribes it to the direction of the fracture, and
the relations of the fractured portions to each other; and Mr. Liston
CENEN “The position would appear to depend upon chance in a great
measure, and upon the way in which the limb has bent under the patient,
or has been placed on his being taken up. The position may be altered

' Louis has asserted that the displacement may be considerable, but he has not sup-
ported this assertion by facts or reasoning.
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during the examination of the limb; it may first be inverted, and after-
wards, by the weight and inclination of the limb and foot, and the action
of the powerful rotators outwards, the toes may become everted.” In
explanation of the more general outward direction of the toes, Sir Astley
Cooper remarks,—* This state depends upon the numerous and strong
external rotatory muscles of the hip-joint, which proceed from the pelvis
to be inserted into the thigh-bone, and to which very feeble antagonists
are provided ; thus, the obturators, the pyriformis, the gemini and quad-
ratus, the pectinalis and triceps, all assist in rolling the thigh-hone
outwards; whilst only a part of the glutzeus medius and minimus, and
the tensor vaginm femoris are the principal agents in rotation inwards,
It has been denied that this eversion is caused by the muscles, and it
has been attributed to the mere weight of the limb; but any one may
satisfy himself that it arises chiefly from the museles, by feeling the
resistance which is made to any attempt at rotation of the thigh inwards.
This difficulty of rotation inwards is also in some measure attributable
to the length of the cervix femoris, which remains attached to the tro-
chanter major, because in proportion to its length which rests against
the ilium, the trochanter is prevented from turning forwards.” Hﬁ:‘lad-
dition to the tensor vagine femoris and anterior parts of gluteus medius
and minimus, the two ischio-tibial muscles, namely, the semi-tendinosus
and semi-membranosus muscles should be enumerated as rotators in-
wards. When the foot is advanced, they prevent the heel from being so
much turned inwards as to obstruct the other foot; but since they are
more relaxed than usual by the shortening of the extremity, they can
in this fracture have no effect in counteracting the powerful rotators
outwards. Eversion does not take place to its full extent for some
hours, as the contraction of the muscles is gradual.

Bichat and Boyer, as it has been already stated, attributed the ever-
sion to the weight of the foot, and thought that if it were caused by
muscular contraction, there would be more difficulty in turning the foot
inwards. DBichat also objected, that if the eversion were occasioned by
the action of the rotators outwards, this position of the foot would be
invariably met with, which is not the case; an objection which applies
as strongly to his own explanation as to that which he rejects ; and he
further states, that in consequence of the fracture, the external rotator
muscles, going from the pelvis to the part of the thigh-bone beyond the
fracture, have, with the exception of the quadratus femoris, their ex-
tremities approximated, and are, consequently in a state of relaxation.
In answer to this it has been stated that the general influence of the
muscles is to draw up the trochanter, and thus to operate against
the relaxation of the rotators, and even to augment their influence.

Baron Dupuytren suggests that the position of tle foot may depend on
the direction of the fracture, and the relative situation of the fra
ments : that if the outer fragment be in front of the inner, the foot w
be turned outwards, but if the outer be behind the inner fragment, the
foot will be inverted. d

Although eversion is the usual position of the foot in fracture of the
neck of the thigh-bone, it is necessary to remember that inversion is
occasionally found. The following case, recorded by Mr. Stanley, is a
striking instance of this, while it also shows the importance of correch
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diagnosis :—*“ A middle-aged man fell in the street, and his hip struck
the curb-stone. The immediate consequences were, that the limb was
inverted and shortened to the extent of an inch, and no erepitus could
be discovered. 1t was presumed that a dislocation had ocecurred, and
accordingly an extension of the limb was made, and so great was the
constitutional irritation oceasioned by the repeated trials to reduce the
supposed dislocation, that the man died about five months from the
time of the accident. In the dissection of the hip, a fracture was found,
extending obliquely through the neck of the femur, but entirely within
the capsule. A portion of fibrous

and synovial membrane on the Fig. 28,

anterior side of the neck of the
bhone had escaped laceration.”
The surgical authorities of this
country record many cases of
inversion, in addition to the
above-mentioned example given
by Mr. Stanley. Sir Astley
Cooper, at page 158 of his work
on Dislocations, mentions the
case of Mrs., Whateley, sixty
years of age, in which the toes
were turned inwards, and on
dissection the fracture was found
within the capsular ligament.
Mr. Guthrie, in an interesting
paper in the Med. Chir. Trans.
vol. xiil., refers to a case of Mr.
Langstaff’s, in which there was
inversion, and on dissection there
was a diagonal fracture through
the trochanter major. He also
mentions a case in which the
limb, having been in the first
instance  everted, suddenly
turned inwards when the patient
began to use it. Some French
authorities refer to inversion in
fractures of the neck of the
femur as a more frequent symp-
tom than it is admitted to be by
surgeons of this country. Paré
and Petit describe the derange-
ment inwards, as they call it, of
the foot, as having taken place
in all the cases of this kind
which came under their notice.
Desanlt concluded from his

Fig. 28. Case of fracture of Cervix Femoris, accompanied with much ghortening of
the limb, but unattended with either inversion or eversion. From a patient in my wards
in the Royal Infirmary.
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experience that the cases of rotatory derangement inward were to those
outward in the proportion of 1: 4. i !

As to the oceasional oceurrence of inversion, there is now no doubt, but
much difference of opinion exists as to its cause. Some have supposed that
the capsular ligament remaining entire in the front of the joint, and re-
taining an attachment to the bone beyond the fracture, might cause
inversion ; but although this condition might possibly prevent eversion,
and even that is doubtful, it could have no effect in causing Inversion.
Others agree with Baron Dupuytren, who attributes the direction of the
foot in every fracture of the neck to the relative positions of the frac-
tured portions; and if this explanation be not correct, the cause of
inversion in fracture, entirely within the capsular ligament, remains
still undiscovered. Mr. Guthrie has explained, in a most satisfactory
manner, the canse of inversion in some fractures, without the capsular
ligament. If the fracture be so situated, that the attachments of the
rotators outwards inserted into the digital cavity, are connected with
the fragment between the fracture and the joint, and the attachments
of the anterior fibres of the glutzeus medius and minimus, to the ante-
rior part of the trochanter major, are connected with the bone beyond
the fracture, then the anterior fibres of these muscles will produce rota-
tion inwards. This explanation, however, though most satisfactory in
certain fractures without the capsular ligament, will not apply to frac-
tures entirely within it.

III. Another distinguishing peculiarity of fracture, is the absence of
a fixed condition of the limb. }I)t. cannot usually be moved by the volun-
tary efforts of the patient, but it can be lengthened, or turned inwards
or outwards by the surgeon, on the application of very slight force, but
it returns to its former position as soon as the force is removed. This
is a good diagnostic symptom, for distinguishing a fracture with the rare
symptom of inversion from dislocation, in which the extremity is fixed,
and cannot be restored to its former position, without very great foree,
and when restored, it remains in the proper position, ang the natural
mobility returns.

IV. Crepitus is another symptom. If the patient be placed in the
horizontal position, and the limb, if retracted, lengthened so as to brin
the fragments to a level with each other, it may be readily discovere
by placing one hand over the trochanter major, and giving to the limb
a quick rotatory motion with the other.

V. The degree and kind of revolution performed by the trochanter
under the hand, when the limb is rotated, is an evidence of the existence
of fracture, and of its proximity to the trochanter. When the neck of
the bone is entire, the trochanter during rotation describes a segment of
a circle, ‘the centre of which is in the joint; but in fracture it seems to
turn on its own axis, or to describe an arc of greater or less extent, ac-
cording to the distance or proximity of the fracture to the trochanter.

VI. The other symptoms are, pain, which is less in this than in the
9ther fractures of the neck, and is not much felt, except when the limb
1s moved ; and_ some unnatural appearances near the injury, such as the
trochanter being less prominent than usual, and too near the erista of
the ilium ; and there being an unusual fulness of the hip caused by the
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bu1§iug out of the muscles between the ilium and trochanter, and a
swelling, more or less conspicuous, at the upper and fore-part of the
thigh. The only injuries for which this fracture could be mistaken, are
dislocation forwards of the hip-joint, when the fracture, as is usual, is
attended with eversion (the diagnosis between them will be pointed out
when the dislocation is described); and dislocation upwards or back-
wards, when the fracture is attended with the rare symptom of inversion.

In the dislocations the shortening is greater; the inversion is much
more than even in the rare instance of its being found in fracture ; the
knee is brought forward; there is immobility of the whole limb, and
the absence of crepitus ; whereasin fracture with inversion the shortening
and inversion are less; the limb is so movable, that by a very slight
force it may be rotated, or bent backwards and forwards, which, how-
ever, causes great pain, and there is erepitus and the peculiarity of the
revolution of the trochanter.

EXTRA-CAPSULAR TRANSVERSE FRACTURE.

Symptoms.—Shortening. ~ According to Sir Astley Cooper, this
varies from half to three quarters of an inch; but, according to Mr.
Smith, with whom most surgeons agree, it is usually from one inch and
a half, to two inches and a half. Smith, Boyer, Stanley, and Earle, have
all found the shortening greater in this than in the former fracture, there
being nothing to prevent the muscles from drawing up the outer frag-
ment, while the inner fragment is pressed down by the weight of the

body.

_gverm'an of the foot. Inversion also sometimes, though rarely oceurs,
as has been stated under the same symptom in the last fracture. There
is always, as some term it, rotatory derangement
of the limb, and for the most part, outwards. Fig. 29.

Crepitus is another symptom, which can gene-
rally be elicited without difficulty, as in the
former fracture.

Mobility of the limb, which though immovable
by the voluntary efforts of the patient, nearly to
the same extent as in dislocation, can be bent,
extended, lengthened, or rotated outwards and
inwards by the surgeon by slight force, but it
returns to its former position when the force is
discontinued.

Pain, to a greater extent than in intra-capsu-
lar fracture, even when the limb is at rest, and
always exceedingly severe, when it is moved b
the surgeon. The severity of suffering is mucﬁ
greater than in the former fracture, and there is
?ometimes, in eonsequence, considerable irritative

ever.

It ma{ also be remarked, that the trochanter is less prominent than
usual. If the hand be placed over it when the limb is rotated, it will
seem to move on its own axis, instead of deseribing an are; it is too

near the erista of the ilium. The hip is altered in form, as in the last-
11
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mentioned fracture. There is swelling at the upper and fore-part of
the thigh; and ecchymosis and tenderness to the touch are often ob-
served. This fracture, though it may take place in old age, 1s often
met with under fifty, and sometimes in early life, and is usually ocea-
sioned by much greater violence than is necessary to produce intra-cap-
sular fracture.

OBLIQUE FRACTURE OF THE NECK, EXTENDING THROUGH THE TROCHANTER
MAJOR.

Symptoms.—1f there be any shortening of the limb (which is not
always the case), it is usually to a less extent than in the other fractures.
The extent of surface of the fractured part, and
the direction of the fracture, often prevent this
kind of displacement.

C'repitus is usually perceptible, and generally
the foot is turned outwards, but seldom to the
same extent as in the other fractures; in some
instances it is turned inwards, the rationale of
which, as explained by Guthrie, is given in a for-
mer page under the head of Symptoms of Intra-
capsular Fracture. The foot is benumbed, the
patient is unable to sit, and any attempt to do so
causes great suffering, nor can he turn in bed
without much pain; great tenderness is felt on
pressure, and ecchymosis may often be discerned.
In some cases the upper part of the trochanter
does not obey the motions of the limb, but remains
at rest; sometimes it is drawn upwards, and a
separation is perceptible between it and the rest
of the bone; and if the fracture be very oblique
and below the attachments of the principal rotator muscles, the bone
may be drawn up by the glutzens maximus, and a considerable shorten-
ing of the limb be thus occasioned. This last symptom, however, is
more characteristic of oblique fracture of the trochanter major, not ex-
tending, or very slightly extending, into the neck.

This fracture is usually the result of very great violence applied to
the trochanter.

PERIOD OF LIFE AT WHICH FRACTURE OF THE NECH MOST FREQUENTLY OCOURS.

The patients under Baron Dupuytren with fracture within the liga-
ment, were almost all above fifty years of age; and Sir Astle Cooper
says, “I have now been thirty-nine years connected with St. Thomas's
and Guy’s Hospitals, and for thirty years have enjoyed no inconsidera-
ble share of the surgical practice of London. In the two hospitals there
are one thousand and fifty patients, and I believe eight cases of fracture
of the upper part of the thigh-bone occur in each year ; but in order to
avoid exceeding the average number, I will consider them only as five
per annum; thirty-nine multiplied by five produce one hundred and
ninety-five; adding to these one case only in each year in my private
practice of thirty years, they will collectively amount to two hundred

Fig. 30.
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and twenty-five cases. Now in that time I have only known two cases
of fracture of the neck of the thigh-bone within the capsular ligament
occur under fifty years of age; one was in a,patient aged thirty-eight
ears, who had an aneurism of the iliac artery; and the other was
indly shown to me by that excellent anatomist and surgeon, Mr. Her-
bert Mayo."”

Mr. Stanley has recorded a case in a boy aged eighteen years; and
in the museum of Guy’s Hospital there is a specimen of fracture of the
neck, which, however, involves the trochanter, taken from a child nine
years of age. Fracture within the capsule is almost exclusively con-
fined to persons above fifty years of age ; it is very seldom met with in
adults below that age, and is still more uncommon in children : women
of advanced age are more liable to it than men. The causes of these
differences will be explained below. The other two varieties of frac-
ture of the neck may take place in advanced life; but they occur under
fifty years of age more commonly than intra-capsular fracture, and are
usually the result of great violence, whereas a very slight accident is
sufficient to occasion fracture within the capsular ligament.

Causes.—The causes may be divided into exciting and predisposing
causes. The exciting causes of the several fractures have been arranged
by Dupuytren in the following order, according to their frequency :—
1. Falls on the trochanter. 2. Direct violence, such as that of a gun-
shot wound. 3. Falls on the foot or knee. 4. Muscular action, as
recorded to have taken place once in tetanus. According to Desault’s
experience, in twenty-four cases out of thirty, the accident was oecca-
sioned by falls on the trochanter; whereas Sir Astley Cooper found the
most common cause to be a slip off the edge of the foot pavement. He
remarks with reference to fracture within the capsule: *In London the
accident most frequently oceurs when persons walking on the edge of
the elevated footpath, slip upon the carriage pavement; though the
descent be only a few inches, yet being sudden and unexpected, and the
force acting perpendicularly with the advantage of a lever in the cervix,
it produces a fracture in the neck of the thigh-bone; and as a fall is
the consequence, the fracture is imputed by ignorant persons to the fall
and not to its true cause. Other trivial accidents may also produce
this fracture. I was informed by a person, that being at her counter,
and suddenly turning to a drawer behind her, some projection in the
floor caught her foot and prevented its turning with the body, by which
the neck of the thigh-bone became fractured. A fall on the trochanter
major will also produce it; but I have dwelt particularly on the slight
cause by which it is occasioned, that the young surgeon may be upon
his guard respecting it; as he might otherwise believe that an injury of
such importance could scarcely be the result of a slight accident, and
that excessive violence is necessary to break the neck of the thigh-bone :
but such an opinion is as liable to be injurious to his reputation as the
error of confounding this accident with dislocation. Sir Astley Cooper
found the other two varieties of fracture to result generally from a vio-
lent blow, or a fall on the trochanter. In fracture within the capsule,
when caused in the manner already described, the fall is often the con-
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sequence of the accident; in the others, the accident is generally the
consequence of the fall. y

When a person falls on, the great trochanter, the neck of the femur is
acted on by that eminence, which has a point d’appui on the ground,
and by the weight of the body, which aets 1mm-:_ad1ately on the head of
the femur. By this action and reaction a force is exerted on the neck
of the femur, which tends to make it parallel with the rest of the bone.
In falling on the feet, on the contrary, the tendency of the fracturing
cause is to force the neck of the femur to form a right angle with the
bone, and if this force be exerted on the bone beyond its natural exten-
sibility, a fracture must ensue.

According to the two last-mentioned views of the mechanism of these
fractures, they are not direct, that is, not produced by a cause acting
immediately on the part, but the effect of a force communicated to that
part by contre-coup, or transmitted reaction. 1If, however, the fracture
be the result of a severe contusion or fall, and be through the trochanter
or without the capsule, the fracture is so near to the part to which the
violence is applied that its influence may be said to be direct.

The different degrees of frequency with which these fractures oceur
at the different periods of life, and in the two sexes, may be explained
by anatomical and other considerations. In the child, the trochanter is
concealed under the prominence of the os innominatum ; the trochanter
projects but slightly, and the axis of the neck approaches that of the
shaft. These circumstances, together with the diminished breadth of
the pelvis, the great flexibility of the neck, and the adipose and cellular
tissues which are all protective, account for the extremely rare occur-
rence of these fractures in childhood. In adults the pelvis is broader,
the trochanter is more prominent, the neck is longer, and its inclination
to the shaft is at a greater angle ; consequently there is more liabilit
to fracture in mature age than in childhood, and there would be still
more than there is, but for the great strength and solidity of the bone
at that period. In advanced life the pelvis is still broad, the trochanter
is prominent, and often but little protected, in consequence of the dimi-
nished size of the muscles and the decrease of the adipose and cellular
tissue ; and the neck of the thigh-hone, besides being nearly at a right
angle with the shaft, is also ren%lerﬂd exceedingly brittle by the diminu-
tion of cartilaginous matter and the increase of phosphate of lime;
also by a peculiar process of atrophy, which has been admirably described
by Sir Astley Cooper. To these circumstances is ascribed the greater
liability to fracture in old age.

Dupuytren states, that the frequency of this accident bears a direct
ratio to the prominence of the trochanter major, the length of the neck,
and its angle with the shaft, and he ascribes the greater liability to it
in women to the circumstance that the neck of the femur is longer and
the trochanter more prominent, while the size and prominence of the
muscles which would protect the bone, are often less in this sex than in
the other. The very liability to fall in old age must also increase the
frequency of fracture. The observations of Sir Astley Cooper, above
referred to, are as follows. “ The neck of the thigh-hone in persons of
middle age has a close cancellated structure, and is covered by a shell of
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considerable thickness; but in old subjects the cancellated structure
degenerates into a coarse network, loaded with adipose matter, and the
shell which covers it becomes so thin that when a section is made
throngh the middle of the head and cervix, it is found diaphanous. Of
this I have several specimens. As the shell becomes thin, ossific matter
is deposited on the upper side of the cervix, opposite the edge of the
acetabulum, and often a similar portion at its lower part, and thus the
strength of the bone is in some degree preserved. This state may be
frequently seen in very old persons. When the absorption of the neck
proceeds faster than the deposit on its surface, the bone breaks from
the very slightest causes, and this deposit wears so much the appear-
ance of a united fracture that it might easily be mistaken for it.
Before the bone thus alters we sometimes meet with a remarkable but-
tress shooting up from the shaft of the bone into its head (formed of
strong cancelli), giving it additional support to that which it receives
from the deposit of bone upon its external surface.

“ But another change is also produced, of which the following is the
history. Old, bedridden, and fat persons, generally females, often used
to be brought into our dissecting-room with some of their bones broken,
and more frequently the thigh-bone than any other, in being removed
from the grave. If the cervix femoris of such persons be examined, it
will be found that the head of the bone iz sunk down upon its shaft,
and that the neck of the thigh-bone is shortened, so that its head is in
contact with the shaft of the bone opposite to the trochanter minor ; and
at the point at which the ligament is united with the neek of the bone
the phosphate of lime is absorbed, and a ligamento-cartilaginons sub-
stance occupies its place, either extending (as a plane) entirely through
the neck of the bone, or partially, so that one section exhibits signs of
it, and in another it is wanting. The bone in some cases is so soft and
fragile, both in its trochanters and head, that it will scarcely bear the
slightest handling ; and the motion of the thigh-bone in the acetabulum
is almost entirely lost, so that the persons must have had but little use
in their lower extremities. In examining the body of an old subject
very much loaded with fat, in the disseeting-room of St. Thomas's Hos-
pital, I found that the gentleman who had dissected one limb had cut
through the capsular ligament of the hip-joint, and tried to remove the
head of the thigh-bone from the acetabulum, but the neck of the hone
broke on the employment of a very slight force, and, upon a farther
trial to remove it, the bone erumbled under the fingers. As the other
limb was not yet dissected, I requested Mr. South, one of our demonstra-
tors, to remove with care the upper part of the other thigh-bone, but,
although he used great cauntion in doing it, he could not remove the
bone without fracturing the upper part of its shaft; but he succeeded
in removing the upper part of the bone, so that it might be preserved;
and of this I have given plates. We have here then a case in which
the neck of the bone was absorbed, so that the head was brought in
contact with the trochanter; in which, most decidedly, there had not
been a fracture, although it had in some parts the appearance of one,
and in which the disease occurred in each hip-joint.

“ Another case of the same kind was examined by Mr. South, which,
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so far as it relates to the softened state of the upper part of the thigh-
bone, was similar to the former; the heads were spongy, the necks
were shortened, so that there was scarcely any remaining ; each trochan-
ter was light in weight and very large; and there was little, if any,
motion in either of the hip-joints, so that both limbs appeared, at first
sight, as if dislocated on the pubes. But the best specimen of this state
is the following, which I preserve with the most assiduous care, and
value in the highest possible degree. I have had, for twenty years, in
the collection of St. Thomas’s Hospital, the thigh-bone of an old person,
in which the head of the bone had sunk towards its shaft. I have been
in the habit of showing this bone twice a-year, as a specimen how bones
sometimes become soft from age and disease, and from the absorption of
their phosphate of lime ; and I have frequently cut with a penknife both
its head and its condyles, to show the softened state. On sawing through
its cervix, the cartilage, deprived of its phosphate of lime, had dried
away in several parts; and the appearance was such, that a person
ignorant of the change would have declared it to be a fracture, only that
in some sections the cartilage has taken different directions (as a thin
plane between the head and neck), and in some, the bone was not yet
entirely absorbed.”

MODE OF UNION.

In two of the three kinds of fracture of the cervix femoris, namely,
extra-capsular transverse fracture, and oblique fracture through the tro-
chanter major, the reunion is, as in other parts of the body, by bone ; but
this mode of union is extremely rare in intra-capsular fracture. It was
at one time a question about which there was much difference of opinion,
whether reunion by bone could ever take place in fracture entirely within
the capsular ligament, and where the head of the bone is completely in-
sulated, except at its attachment to the acetabulum by means of the
round ligament. The French surgeons believed that it could, and
affirmed that preparations in their museums in Paris demonstrated that
mode of union. Several British surgeons were of the same opinion.
M. Roux of Paris sent a specimen of what he believed to be reunion by
bone, to Sir Astley Cooper; but Sir Astley was not satisfied, because
the traces of reunion in that preparation were such as to indicate a frac-
ture where the internal fragment retained a connexion with the capsular
ligament. Mr. Cross of Norwich, in the account of his visit to the
French hospitals, states that he examined the preparations in the
museums of Paris, which were believed to demonstrate union by bone,
but that he did not eonsider them satisfactory.

No one in this country has devoted more attention to the investiga-
tion of this subject than Sir Astley Cooper; and to show how rare an
occurrence union by bone is in fracture entirely within the ligament, he
enumerates not fewer than forty-three specimens of this fracture in
different collections in London, and states that during his practice of
forty years he had seen but two or three cases which militated against
the opinion that union by bone cannot take place, and only one in which
a bony union had taken place, or which did not admit of motion of one
bone upon the other. Sir Astley Cooper never denied the possibility
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of bony union; he states that it would be presumptuous to mamntain
that there could be no exception to the general rule ; but he has proved
that such exceptions are rare. Several cases are recorded, in which
bony union unquestionably took place; and we may therefore conclude
that it may occur in very favourable cases, and under good treatment.
Of various instances on record, I shall only refer to three. 1

Mr. Longstaff’s museum contained an unquestionable specimen of
ossific union. The preparation is now in the Museum of the Royal
College of Surgeons of England, where I have examined it. The par-
ticulars of the case are recorded in the “ Medico-Chirurgical Transac-
tions.” The patient died about two years after the accident. The
ossific union is perfect in the shell, and all round the circumference of
the bone ; the centre of the fissure is united by a fibrous substance.

Another instance of bony union oceurred in the case of Dr. James,
an English physician, who met with this fracture by a fall from his
horse, while riding in the neighbourhood of Bordeaux. He recovered
from the aeccident, but died seven months after it, of visceral disease;
and, on examination by Dr. Brulatour of Bordeaux, it was found that
the fracture was entirely within the capsule, and that the union by bone
was perfect.

In the second edition of Mr. Liston’s *“ Elements of Surgery,” p. 717,
there is a drawing of complete bony union, which, Mr. Liston says, he
is enabled to produce by the kindness of Sir Astley Cooper. The
possibility of bony union is thus clear-
ly demonstrated, but still it cannot be Fig. 31.
looked for except in very favourable
cases, and what has been already de-
scribed as the frequent condition of
the neck of the thigh-bone in aged
persong, must render it in many in-
stances hopeless. In the majority of
cases of intra-capsular fracture, no .
union takes place, and the broken
surfaces become smooth and polished
from being covered over by what has
been called the ivory deposit, or they
may become joined to each other, or
to the inner surface of the capsular
ligament by fibrous bands, the capsular ligament and surrounding tissues
become very much thickened and strengthened, and thus the unnatural
motion is himited. The neck of the femur disappears by interstitial ab-
sorption, and the diminished head rests between the two trochanters.
These conditions, or some combinations of them, are the appearances
which present themselves where bony union has not taken place.

CAUSES OF THE WANT OF UNION.
1. One circumstance which prevents bony union of the fragments is

Fig. 31. Intra-capsular transverse fracture of cervix femoris, followed by absorption
of the neck, and conversion of part of capsular ligament into exceedingly thick bands.
From a preparation in my museum.



168 FRACTURES OF THE THIGH-BONE.

the want of proper and constant apposition. This is only in accordance
with what is observed in other parts of the body, when fractured bones
cannot be kept in contact. Under such circumstances ossific union
rarely takes place, as may be clearly seen from the various cases and
experiments recorded in the last edition of Sir Astley Cooper’s work on
“ Fractures and Dislocations,” beginning at page 139.

2. Various proofs may be adduced that a certain degree of pressure
of the fractured parts against each other is favourable to union. In
the present case that pressure cannot easily be maintained, and this is
another cirecumstance which contributes to prevent union.

3. The atrophy of the cervix femoris, already deseribed, not only
predisposes to fracture, but also diminishes in a very great degree the
power of reparation. This, and the want of vigour belonging to old
age, even if no other reason could be assigned, would be sufficient to
account for the want of union. b

4. A fourth reason is the feeble circulation through the head and
neck on the inner side of the fracture, for, there being no periosteum,
its cirenlation and vitality are kept up entirely by the vessels of the
round ligament ; nor can the separated portion of the bone receive nu-
trition from any other source.

5. Another reason which has been assigned is, the circumstance of
the synovial fluid being poured into the injured eavity ; but the effect of
this is doubtful.

T'reatment.—The first question is,—Are we justified in subjecting the
patient to the ]un% and hazardous confinement to his bed necessary for
a chance of union? The answer to this will depend on the degree of
probability that union will take place. It will now be evident that the in-
quiries into the changes which the neck of the bone undergoes in age,
the circumstances under which reunion takes place, and the causes
which prevent it, are of great practical importance. In intra-capsular
transverse fracture in advanced life, when there is little if any chanee
of reunion, it would be injudicious to run the risk of ruining the general
health by long confinement to one position, and incur the danger of
ulceration and sloughing of the integuments of various parts from the
weight of the body, and the application of apparatus for adapting and
retaining the parts in apposition. Sir Astley (En:mper remarks, « Baffled
in our various attempts at curing these cases, and finding the life of the
patient occasionally sacrificed under the trials made to unite them, I
should, if I sustained this accident in my own person, direct that a
pillow should be placed under the limb throughout its length, and that
another should be rolled up under the knee, and that the limb should
be thus extended until the inflammation and pain be subsided. I should
then daily rise and sit in a high chair, in order to prevent a degree of
flexion which would be painful, and, walking with erutches, bear gently
on the fobt at first, then gradually more and more, until the ligament
became thickened, and the muscles increased in their power, A high-
heeled boot should be next employed, by which the halt would be much
diminished.”

In extra-capsular transverse, and in oblique fractures through the
trochanter, and even in intra-capsular transverse fractures in very
favourable subjects, the following treatment may be adopted.
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The patient being placed on a hard mattrass, in an extended position,
with the trunk, thigh, and leg in a straight line, a common bandage
being applied from the toes to above the knee, to prevent cedema, and
coaptation having been obtained by extending the extremity, and placing
it in a proper position, with the toes not too much turned inwards or
outwards, a wuugen splint of sufficient strength and breadth, and long
enough to extend from the last rib to three or four inches beyond the
foot, with two holes at its upper, and two notches or retiring angles at
its lower, extremity, should be well padded and applied to the outer side
of the limb, eare heing taken to protect the ankle by a suitable adjust-
ment of pads. The leg and foot should then be fixed to the splint by a
roller, from the foot to above the knee; and if the roller, after some
turns of it have been applied to the ankle, be passed through the notches,
it will fasten the foot to the extremity of the splint, and prevent it from
moving. A broad bandage should be applied around the pelvis, and

Fig. 32.

earried down the thigh so as to include all the part above the former
roller, and by the turns of this bandage, or 'hg‘ a very broad band, the
splint should be fastened to the trunk, by which means the fractured
parts will be kept in contact. A large handkerchief or shawl, with a
little tow or hair wrapped up in it to prevent its galling the skin, should
be applied with its centre in the perinenm, and one end behind the hip
and the other in front, and these ends passing through the openings in
the upper part of the splint, should then be well secured. The pelvis
acts as a fulerum, and the perineal band as the power, by tightening
which the splint and the lower part of the limb previously fixed to it can
be kept down, the extension be preserved, and the extremity be kept of
the proper length. Great care should be taken that the splint be well
padded with cotton, wool, wadding, or tow, to prevent the painful effects
of pressure; the bandages should be rEEPFIied nccasionall{ during the
treatment, and the perineal band frequently tightened. The apparatus
will require to be continued for at least seven or eight weeks; but this
will vary in different cases, according to the time necessary for procuring
union. As satisfactory cures are obtained by this method as by any
that can be adopted, and it has the recommendation of being simple and
the least annoying of any to the patient. It has been strongly advo-
cated by Mr. Liston, Professor Samuel Cooper, Mr. Fergusson, and
others.

The indications of treatment to be fulfilled are, to preserve the extre-
mity elongated, and at perfect rest, to prevent eversion, and to keep up
pressure upon the trochanter.

Some recommend a different plan of treatment, namely, to keep the
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body slightly elevated, and the limb on a double-inclined plane. This
treatment can be more conveniently practised by means of Amesbury's
bed than by any other apparatus. The first and third indications above
stated are fulfilled by the footpiece of Amesbury’s bed; the bed itself
accomplishes the second ; and the fourth and last is effected by a ban-
dage or belt around the trunk, and a splint extending between the pelvis
and the knee. I have treated cases satisfactorily by each of the above
plans; but my decided impression is that the former is to be preferred,
Dupuytren recommended the double-inclined plane, and kept the extre-
mity elongated by means of two belts, one of which he passed along the
erineum, and attached to the upper bed-post ; the other he fixed to the
nee, and fastened to the lower bed-post.

FRACTURES OF THE SHAFT OF THE FEMUR.

Symptoms.—These are so conspicuous as at once to satisfy the sur-
geon mliIJ the nature of the injury. Acute painat the moment the injury
takes place,—inability to sustain the superincumbent weight,—angular
deformity in raising the limb,—sudden inability to move the limb by
the voluntary action of its own muscles,—and preternatural motion of
the lower part of the thigh-bone when othefwise acted on,—are inva-
riable symptoms ; and the following, though not always, are generally
present.

There is shortening of the extremity, if the fracture be oblique, vary-
ing in extent according to the obliquity. To ascertain the extent of
shortening, or longitudinal displacement, as it is sometimes called, take
the anterior superior spinous process of the ilium and some prominent
point at the under extremity of the femur, or head of the tibia, and
compare the measurement with that between the corresponding parts on
the opposite side of the body. Shortening of the limb may be prevented
by the bone being splintered, and the two fractured extremities being
locked into each other. This symptom may not appear immediately,
the contractions of the muscles by which it is produced being gradual.
If the fracture be transverse, there may be no shortening, unless the
violence which produced the injury was so great, or applied in such a
n;}n.nner, as to force the lower fragment from resting at any point against
the upper.

Crepitation may be generally elicited, more especially if the fracture
be transverse, by performing rotatory motion. If the fracture be oblique,
this symptom may not be pereeptible, until the limb has been elongated.
The presence of crepitus is an indubitable proof of the existence of frac-
ture, although its absence cannot be taken as an indication of the con-
trary ; for it will sometimes be altogether prevented by the interposition
of muscular fibres between the fractured portions.

Tumefaction to a considerable extent may be present, the foot is for
the most part turned a little outwards, and the femur is most accessible
to the fingers along its sides.

Nature of Displacement.—If the fracture be oblique, and if it be not
very ne:;r+e:tl1gr of the extremities of the shaft,—in which case there are
some modifications of the displacement which will afterwards be stated,—
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the part above the fracture has generally two, and the part below four
peculiarities of displacement. The upper fragment is drawn too far for-
wards by the psoas magnus and iliacus internus muscles; which, in their
way from the iliac fossa and lumbar division of the spine to the trochanter
minor into which they are inserted, describe an are, the convexity of which
is forward. There being no longer the usual resistance offered to the
contraction of these muscles they draw forward the upper fragment. It
is also generally drawn a little outwards by the glutzeus maximus muscle.
Of course the upper part of the bone can undergo no retraction. The
part below the fracture is displaced in the four following directions :-—

1st. It is displaced backwards, chiefly perhaps by its own weight, and
by being overlapped by the upper part.

2d. It is drawn too near the mesial plane. The course of the ad-
ductor longus, brevis, and magnus, is from within outwards, and thus
these muscles draw, or as their very name imports, they adduct, the
lower fragment too near the mesial plane.

3d. Itisrotated outwards, thus oceasioning eversion of the extremity.
Some attribute this eversion to the mere weight of the limb, but as many
of the fibres of the adductor muscles have the planes of their insertion
farther back than the planes of their origin, it is probable that they
assist in producing rotation outwards, and they will have a greater ten-
deney to do so on account of the falling back of the lower fragment,
which makes the plane of their insertion farther back than usual from
those of their origin.

4th. It is drawn upwards, producing shortening of the extremity.
This displacement is occasioned chiefly by the muscles which go between
the pelvis and the leg, namely the biceps, semi-tendinosus, semi-mem-
branosus, reetus, and gracilis, assisted, no doubt, by the musecles inserted
into the fragment below the fracture. If, however, the fracture be
transverse, it may happen, on account of the breadth of surface of the
fracture, that some part of the lower fragment presses against some part
of the upper, in which case there will be no shortening ; but if the frac-
ture be oblique, the contraction of the muscles will not be prevented by
the position of the fractured portions, and consequently, shortening will
take place.

According to Mr. C. Aston Key, the displacement in fracture of the
femur is not to be attributed to the action of the muscles inserted into
the upper fragment; but chiefly to that of the museles which go to the
lower fragment. He supposes that the muscles surrounding the frac-
tare and inserted into the lower fragment become the subject, first of
effusion of blood, and subsequently of serous infiltration in consequence
of slight inflammation, and that they are thereby irritated, swelled, and
excited to contract; and the lower fragment being movable is thus
drawn up. The direction of the upper fragment, according to Mr. Key,
will then degend upon the direction of the plane of the fracture. If the
fracture go from above downwards, and from within outwards, the lower
fragment by being drawn upwards, presses the upper fragment forwards
and outwards. If the plane of the fracture be from before backwards,
and from without inwards, the effect of drawing up the lower fragment
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will be to displace the upper fragment forwards and inwards. Accord-
ing, therefore, to this authority, the displacement of the upper fragment
is not so much caused by the action of its own muscles, as by the lower
fragment, and the direction in which the upper fragment is displaced,
by the drawing up of the lower, depends on the direction of the plane
of the fracture. If the fracture be situated at the upper extremity of
the shaft, the psoas magnus and iliacus internus draw the upper frag.
ment directly forwards, producing a tumour in the groin; and if the
fracture be transverse and immediately above the condyles, the lower
fragment is drawn downwards and backwards by the gastrocnemius ex-
ternus, plantaris, and popliteus, so that the lower extremity of the upper
fragment appears as if it were the part displaced.

Treatment.—After coaptation of the fractured portions, which should
be obtained as speedily as possible, the object of treatment is to pre-
serve the parts at rest and properly adjusted ; which can be done by
attention to attitude and application of apparatus.

Attitude.—Various attitudes have been recommended. Desault ad-
vises that the patient be placed on his back on a hard unyielding mat-
trass, with the trunk, thigh, and leg in a straight line with each other;
this attitude he empluj'es partly with a view of giving ease to the pa-
tient, but chiefly that the muscles might be equally relaxed; and appa-
ratus be easily applied for keeping the limb extended, and at rest.

A second attitude, now however completely abandoned, is that recom-
mended by Pott, in which the patient is placed on the affected side with
the trunk slightly inclined forwards, and the leg moderately backwards,

For a description of this method of treatment see Pott’s Surgieal
Works, vol. 1. p. 318, A most decided objection to it is that it does
not admit of extension, so that shortening and deformity of the limb,
and eversion of the foot, are extremely apt to result from it. It is also
exceedingly irksome to the patient.

A third attitude is that proposed by Sir Charles Bell, in which the
patient is placed on his back with the trunk raised, the thigh slightly
bent on the pelvis, and the leg bent on the thigh.

Mechanism.—This is, likewise, very various. The splint of Desault
and also that of Boyer are appliances which were successfully employed
by these celebrated surgeons, and although very complicated and cum-
bersome, and not now employed in this country, yet they were useful
on the very same principle as the apparatus now in most general use,
and no doubt led to its introduction. The apparatus to which T allude
is, in faet, the mechanism of Desault simplified; it has been very strongly
recommended by Mr. Liston, and is now generally approved, and adopt-
ed in all fractures of the shaft, except those at its very extremities.

This plan of treatment being the same as that recommended for frac-
ture of the neck of the femur, with the single exception that in addition to
what is there used, a short wooden splint should ﬁe applied to the inside
of the thigh, it is unnecessary again to deseribe it. ].?[t is of all methods
the easiest to the patient; it prevents eversions, shortening and defor-
mity; and the mechanism is so applied that the pelvis, thigh, leg, and
foot constitute one rigid body, which may be moved entire, but the va-
rious parts of which being immovable inter se, preserve the same mutual
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relation. Some surgeons object to the treatment above described, if
the fracture be at the upper extremity of the shaft and immediately
below the trochanter minor, on the ground that—1st. The dpﬁu:.—‘_:s mag-
nus and iliacus internus museles having no antagonists, and being put
on the stretch by the straight position, will draw the upper part too far
forward ; and 2d. The perineal band, if made very tight,—and if it
be not made tight it cannot answer the purpose for which it is employed,
—will tend to assist the two museles in increasing this displacement of
the upper fragment. In consequence of these objections to the straight
position, they advise that the patient be placed in the attitude recom-
mended by Sir Charles Bell for the treatment of fractures of the shaft,
but with this peculiarity, that the trunk should be so much raised as to
make the patient sit erect for the purpose of relaxing the psoas magnus
and iliacus internus museles; and that four wooden splints be applied,
one to the front, another to the back, and one to each side of the limb,
If the fracture be so nearly transverse that the upper fragment by
pressing against the lower, may prevent its retraction, this treatment
may answer ; but if the fracture be at all oblique, I would recommend
the former plan, which I have employed, even in this fracture, with the
most satisfactory result. This fracture can be very conveniently and
satisfactorily treated in the bent attitude, referred to above, by means
of Amesbury’s admirable apparatus or fracture-bed, for fractures at the
upper part of the femur, along with four wooden splints, firmly applied
to the front, back, and two sides of the thigh. This apparatus renders
it unnecessary to move the patient’s body for any purpose, and it has
also the great advantage of making it practicable and easy to keep up
extension, and thereby to prevent shortening of the limb.

In transverse fracture, immediately above the ccmd{lea, or in the
under third, the preferable attitude is to have the leg slightly bent, to
relax the gastroenemins externus, plantaris, and poplitens muscles, which
draw backwards the lower fragment. The most ell}egant apparatus for
the treatment of fracture in this situation, is M'Intyre’s splint, which
consists of a sandal, and leg and thigh-pieces; the latter two forming a
double inclined plane with each other. The thigh-piece is double, the
one portion sliding on the other, and can be lengthened or shortened,
and firmly fixed by means of a serew. By lengthening the thigh-piece,
which can be done without removing it from the patient’s body, exten-
sion of the thigh ean be kept up. The leg and thigh should be included
in a roller along with the splint; three short wooden splints should also
be applied to t.Ea lower part of the thigh, namely, one in front and one
on each side, and the roller should be carried up to the upper part of
the shaft. By the above means the fractured portions will Be kept in
apposition and at rest: the whole of the extremity may be moved along
with the splint, but the fractured portions will be preserved in contact,
and their proper relations to each other effectually maintained. In
oblique fracture in the under third, notwithstanding the action of the
muscles above referred to, I prefer the straight position, as that in which
extension can be most effectually kept up, and shortening and deformity
consequently prevented.

[In this country fractures of the thigh are generally treated by an
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apparatus which retains the limb in an extended position. The prinn!'.
ple of Desault’s splint is the basis of numerous inventions, but the modi-
fication of it by Dr. Physick is perhaps the most preferred.

The pieces which compose Desault’s apparatus, are, 13@. Common
junk-cloth, accommodated to the size of the limb and the splints; 2dly.
A bandage for the body, and one pnasin% under the thigh, to secure the
first on the side opposite to the fracture ; 3dly. Three stiff splints, an inch
and a half wide, the external one of which being very strong, must be
long enough to extend from the spine of the ilium to the distance of four
inches below the sole of the foot. This splint is hollowed out or notched
at its lower end, and has a mortice in it a little higher up. The
upper splint occupies the space included between the fold of the groin
and the upper part of the knee; and the internal one, which reaches

from the upper and internal fold of the thigh, to the sole of
Fig. 33. the foot; 4thly. Three bolsters, an external, an internal, and
an upper one, consisting of small bags of chaff; 5thly. A ban-
dage of strips, accommodated, as to number, to the circum-
stances of the case, separate from one another, each three
inches broad, and long enough to go twice round the limnb,
arranged from below upwards, and overlapping each other,
about one-third of their breadth; 6Gthly. One long and two cir-
cular compresses, intended to be applied immediately on the
limb, next to the skin; Tthly. Two strong rollers, intended for
extension and counter-extension, at least an ell and a half long;
8thly. One long and thick compress, and a sufficient number of
bits of tape.

In this apparatus the line of the counter-extension is very
oblique, owing to the perineal band being attached to the upper
end of the splint, and the obliquity has a tendency to produce
deformity, by inclining the upper fragment outward.

Dr. Physick elongated the upper end of the splint so as it
should reach to the axilla, and thus the line of the counter-ex-
tending band was rendered very nearly parallel to the axis of the
body ; and at the suggestion of Dr. Hutchinson, a small notched
block is attached to the inner surface of the lower extremity of
the splint. The extending bands passing over this notch neces-
sarily act in a line parallel with the splint. In other respects
Physick’s apparatus is the same as that of Desault, although
the third or anterior splint will not be found necessary in many
cases. In applying this apparatus great care is requisite to
render it effectual, and at the same time as comfortable as pos-
sible. Much will depend upon the accuracy of the adaptation
of the bran-bags, and upon the character of the material used
for the extending and counter-extending bands. The great
ground of complaint which has been urged against this dressin
has arisen from a liability of excoriation at the perineum, an
at the ankle. The perineal band should be made of soft yet
ﬁrﬂ! muslin, and padded or stuffed in that part which presses
against the perineum. The skin should be carefully examined

' Caldwell’s Translation of Bichat's edition of Desault's Surgery.
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every day or so, and bathed with soap liniment. The extending band
applied at the ankle may consist of a handkerchief or a gaiter to which
strong tapes have been fastened, and henefit will result from changing
the means of extension and counter-extension.

Hagedorn’s apparatus is the least liable to objection on the ground of
excoriation, there being no perineal band, and the counter-extension
being made at the acetabulum of the sound side. Prof. Gibson, of the
University of Pennsylvania, has modified this splint, and this apparatus
is well known in this country., Dr. Gibson thus describes the original
apparatus, and his improvement :

“This method consists in extending the patient’s limbs upon a mat-
trass, and confining both feet, by gaiters or a handkerchief, to a foot-
board, which is firmly secured upon the ends of two splints passed through
mortices nearits edges. These splints extend from the arm-pit, where they
are padded like the head of a crutch, along each side of the body, thigh,
and leg, beyond the foot, and, being well stuffed on their inner surfaces,
to prevent irritation, are confined by six or eight broad tapes or ban-
dages passed around the limbs, pelvis, chest, &e.

“The principle upon which extension and counter-extension are
effected by this contrivance will instantly be understood. The sound
limb being extended serves as a splint to the broken one. Counter-

Fig. 34,
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extension then is made upon the acetabulum of the sound side, and ex-
tension upon the ankle of the injured limh, which, so long as the two
feet are kept on the same level, cannot be shortened, provided rotation
of the pelvis be prevented. This purpose is answered by extending the
splints to the arm-pits, and not with a view, as might be supposed, of
producing counter-extension at these points. Finding that the patient,
in the original machine of Hagedorn (which consists of a single splint
merely, and a foot-board, independently of leather straps, &c.), could
incline the pelvis towards the affected side, and thereby shorten the
limb by causing the superior fragment to descend and overlap the infe-
rior, the additional splint was added, and has been found to answer
completely the end designed.” (Gibson’s Surgery, Vol. I.)

If both thighs are fractured, the best plan of treatment is that recom-
mended by Dr. Gibson. It consists in securing the feet to the upper
extremity of a single inclined plane, by means of gaiters attached to a
foot-board. The extension is made by the weight of the body.—Ep.]

OBLIQUE FRACTURE OF EITHER CONDYLE.

Symptoms.—This injury may be recognised by the crepitus which is
felt on taking a firm hold of the condyles of the femur, and producing
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flexion and extension of the knee-joint. The mobility of the mnd:,rlgz i8
caused by the alternate contraction and relaxation of the gastrocnemius,
When the leg is very much bent, a fissure may sometimes be f.!etecte.d.
From the extension of the fracture into the joint, it is sometimes fol-
lowed by inflammation of the knee-joint, and by that means has been
known to give rise to serious consequences. :

[When both condyles are fractured, the symptoms are usually still

more distinet. There is usually great mobility

Fig. 35. of the parts,and crepitation would be very dis-

tinet. Upon flexing the knee, its breadth is

greatly increased by the separation of the con-

dyles, and the patella sinks deeplg'in the space

between them. It is possible, however, that

a fracture of hoth condyles may occur, and yet
the most striking symptoms be wanting,

A case of this kind has been reported by the
editor in the July No. of the American Jour-
nal of Medical Sciences, 1849, The injury
was produced by jumping from the third story
window of the Almshouse Hospital. There
was neither crepitation, mobility, nor twisting
of the limb. Passive flexion and extension of
the leg was readily effected. There was no
increased breadth at the knee-joint. The de-
formity resembled a partial dislocation of the
knee backwards. The leg was thrown back-
ward, and the patella was very prominent.

The patient recovered rapidly without a bad symptom, and about
a year after died of typhus fever. The specimen, as can be seen from
the wood-cut, shows but slight shortening and no increase of breadth at
the articular extremity. The fragments were probably impacted, the
structure being cellular, and the force of the counter-stroke in a fall
from such a height being very great.—ED. ]

Nature of Displacement.—The vasti muscles passing around the con-
dyles, to be inserted into the patella, prevent great displacement. The
fragment, however, has a tendency to be slightly drawn backwards by
the gastrocnemius externus, and if the fracture be of the inner condyle,
besides being slightly drawn backwards, it is also drawn a little upwards
by the adductor magnus.

Treatment.—The same treatment is pursued, whether there be frac-
ture of the external, or internal condyle. The extended position is by
all preferred, because the head of the tibia, acting as a splint, resists
displacement. Pasteboard or gutta-percha splints, moistened in warm
water, should be applied by means of a roller. In these injuries, inflam-
mation within the cavity of the joint is much to be dreaded ; the use of
pressure, therefore, by the above mechanism must be deferred until all
inflammation has subsided. The rule to be observed is to keep the pro-
per attitude from the commencement, but not to apply the mechanism
until all danger of inflammation is past.

[In fractures of either or both condyles it may be necessary to make
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extension and counter-extension, which can readily be effected by Phy-
sick’s modification of Desault's Splint. At the end of four or five
weeks, passive motion should be commenced, to prevent stiffness of the
joint.—ED.]

FRACTURES OF THE PATELLA.

Fractures of the patella are either tranverse or longitudinal ; the for-
mer are more frequent than the latter, the exciting causes being more
numerous. Fractures of this bone may be either simple or compound ;
but the compound fracture is fortunately of comparatively rare oceur-
rence.

Fig. 7.

Transverse fracture.—This injury may be produced by direct violence,
such as a fall or a blow, or by violent contraction of the four strong
extensor muscles of the leg attached to the patella. Persons have been
frequently known to meet with this fracture from the last-mentioned
cause, while ascending a stair; and the reason of this may be easily
understood. The ordinary action of the rectus femoris and triceps exten-
sor eruris is to bring the leg forward; this they do by having their
fixed points of attachment above, and they then extend the leg by
drawing up the patella, which, through the medium of the ligamentum
patellze, brings the leg forward. In ascending a flight of stairs the
action of the muscles is exactly the reverse. When the leg is raised on
the step to be ascended, the patella is made the fixed point of the attach-
ment of the muscles, and in the half-bent position in which the leg is
placed, the patella rests only by a small part of its posterior surface on
the femur, its two extremities, and especially its apex, being unsus-
tained. The four muscles, by their contraction, then raise up the femur,
g0 as to be in a line with the leg, and while they do so, it is evident that
the patella has to sustain the whole force of museular action, together
with the weight of the body. The apex of the bone has a tendency to
he drawn downwards, and the upper part backwards, by the extensor
muscles, so that while the middle part rests on the femur, and has to
sustain the whole superincumbent weight and muscular action, if these
be too much for the strength of the bone, it snaps, and the muscles
having thus lost their under-fixed attachments, can no longer support
the body, which consequently falls backwards. It is a popular mistake
that the fall is the cause, whereas it is in fact the consequence, of the
accident. This explains the reason why this accident frequently hap-
pens to an individual ascending a flight of stairs with a burden on his
back. This fracture has also been known to take place during an attack

of convulsions, while the patient was stretched on his back ; and a case
12
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is on record in which it was produced by placing the body of an indi-
vidual in the position necessary for performing the operation of litho-
tomy, and the straining of the muscles during the operation.
Symptoms.—The fracture may be easily known by the two projec-
tions formed by the fragments, and the unnatural depression between
them, into which the fingers may be pressed down towards the femur,
as far as the integuments will permit. The extent of the depression
will depend on whether the ligamentous expansion covering the anterior
surface of the patella be lacerated or not. The two fragments are
easily movable, but any lateral movement of them is attended with
pain. On bending the leg on the thigh, the space between the frag-
ments 18 inereased ; it is diminished in bending the thigh and extending
the limb. The patient has not the power of extending the leg, nor of
supporting the weight of the body on that leg, as the knee bends for-
wards when the weight is placed upon it, from the loss of action in the
extensor muscles. The manner in which the patient attempts to bring
his leg forwards is also diagnostic ; he leans the body forward, and then
swings forward the whole of the extremity by calling into action the
muscles which bend the thigh upon the pelvis. The nature of the vio-
lence, and the tumefaction which quickly follows from the extravasation
of blood and secretion of synovia, are indicative of the character of the
injury.
Nature of Displacement.—The lower fragment remains in its natural
position, and follows, together with the ligamentum patellse, the motions
of the leg ; the upper fragment is drawn upwards by the four extensor
musecles. The distance of the fragments from each other is increased
by the bent position of the leg ; but it varies, according as the tendinous
expansion from the muscles over the bone is more or less lacerated. If
the aponeurosis escape with very little laceration, the separation of the
fragments may be limited to a very small extent; whereas, if it be com-
pletely lacerated, they may be removed some inches from each other.

Fig. 88.

Sir Astley Cooper says the upper portion may be drawn up five
inches, and others ll?tava r{_ferreli tgpa ageciman iuytha musenm Ef St.
Thomas’s Hospital, in which the two fragments are connected by a
broad structure fully five inches in length.

Mode of Union.—Transverse fractures of the patella are very rarel
united by bone, but in almost all cases by a ligamentous substance. ﬂ
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was long supposed that there was something peculiar about the structure
of the patella which was unfavourable to the fresh formation of bone.
Baron Larrey was the first who questioned the existence of this sup-
posed peculiarity : he ascribed the rarity of bony union to the difficulty
of keeping the fragments in immediate apposition; and the correctness
of his view, both as to the possibility of union by bone, and the cause of
1ts rare occurrence, is now completely proved.

That after fracture of the patella the union may take place by bone,
can no longer be denied. In longitudinal fracture of the patella, it is
even acknowledged to be the usual mode of union,—so frequently does
it oceur. In transverse fracture, though it is rarely met with, yet its
possibility is incontestably proved. Sir Astley Cooper says:—“In a
patient of my kind friend, 15[ Copart, of Paris, I once saw a case which
appeared to me to be united by bone; and Mr. Fielding, of Hull, has
published a similar case.”” Sir Charles Bell, in his work “On Injuries
of the Spine and Thigh-bone,” says, p. 57:—** This very week a woman
goes out of the Middlesex Hospital with a fractured patella united by
bone, and you can feel the ridge of union. Admitting that we may be
deceived in this, there can be no deception in the preparation, which I
place in your hands; you have the patella shattered and reunited by
bone, and you perceive the fragments arve united with perfect régu-
larity.” At p. 58, he says :—* I have besides, eight specimens of frac-
tured patella reunited by ligament, and two by bone. The ninth speci-
men decides the matter. You see that the fracture has not only heen
across, but that there has been a rent longitudinally.” M. Lallement
records an unequivocal specimen of union by bone in transverse fracture.
It was proved by dissection of the part, after the death of the patient,
from another affection. Mr. Wilson has found in dissection, specimens
of union by bone in transverse fracture, and the collection of Dr. William
Hunter is said to contain a well-marked example. On the possibility
of bone being formed in fracture of the patella, there is now no differ-
ence of opinion ; and that the cause of its extreme rarity in transverse
fracture is the want of correct apposition, appears evident from the
following considerations :—

1. Bony union is very common in longitudinal, and very rare in trans-
verse fracture ; and it seems difficult to assign any exp{anutiun of the
difference, except the comparative facility in the one case, and the ex-
treme difficulty in the other, of preserving the parts in apposition.

2. If in longitudinal fracture the soft parts be so lacerated that it is
difficult to preserve the fragments in apposition, then ligamentous union
is the usual result. This seems to show clearly that the obstacle to
bony union is the want of apposition,

8. In the case recorded by Sir Astley Cooper of Mr. Marryatt, who
was thrown from his gig as he was passing along the Strand, there was
transverse fracture of the patella, and the lower fragment was also
broken perpendicularly, so that the bone was divided into three pieces.
The transverse fracture united by ligament, but the perpendicular by
bone.

4. In several instances Sir Astley Cooper divided the patella trans-
versely in rabbits, by drawing the integuments to one side, and then
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placing a knife upon the bone, and striking the knife lightly with a
mallet. He states, that in no instance in which he performed the ex-
periment, either in the rabbit or in the dog, did he ever succeed in ob-
taining bony union. He performed the experiment of dividing the bone
longitudinally both in the rabbit and in the dog; and when the precau-
tion was taken not to divide the tendinous fibres above, nor the ligament
below, so that the fragments were preserved in close apposition, bony
union was readily obtained ; whereas, if these precautions were not
attended to, the union was ligamentous.

5. Mr. George Gulliver has, in the “ Edinburgh Medical and Surgieal
Journal,” related a series of experiments on transverse division of the
patella, in which he took care to divide the bone without destroying or in-
terfering with the fibrous expansion in front of it ; and, except in one in-
stance, in an old dog, where the union was ligamentous, the division
was followed by perfect ossific union. The fibrous expansion, being un-
injured, kept the parts in apposition.

6. I had a ease in which there was a crucial fracture of the patella
in consequence of a contusion from the explosion of a stone in a quarry.
The lateral fragments united by bone, the superior and inferior by
ligament.

e medium of union is almost uniformly lizamentous : and since the
limb is as useful as when the union takes place by bone, and less liable
to disruption, bony union being for a long time very susceptible of frae-
ture, it 1s perhaps the most desirable result.

Treatiment.—The principal indications in treatment are to relax the
four extensor muscles, to subdue inflammation of the joint, if it should
oceur, and to keep the fractured surfaces as close as possible together
by means of mechanism. Attention to the first indication is essential
to the fulfilment of the third. It is of the greatest importance carefully
to attend to the period at which it is proper to commence the use of
means for the attainment of these three objects: for the first, means
should be taken as soon as the surgeon has an opportunity of seeing the
injury ; for the second, as soon as symptoms of inflammation appear;
and for the third, not on any account at first, nor for several days, lest
inflammation should come on, which would be aggravated by the pres-
sure; or, if inflammation has already occurred, not until it has subsided.
For the purpose of relaxing the museles, the trunk shounld be raised to
the sitting posture to relax the rectus, the thigh should be bent on the
pelvis, and the leg extended on a line with the thigh, having the heel
elevated a little, so as to be higher than the knee, but not much raised,
lest the position should be painfully constrained. In this attitude the
parts of the skeleton, to which the extensor muscles are attached, are
approximated.
 For +subduin§ inflammatory symptoms of the joint, leeches, evaporat-
ing ].utlﬁnS, and purgatives should be employed; and if the symptoms
be violent, venesection, antimonials, and low diet, to an extent propor-
tioned to the age and constitution of the patient. While the above re-
medies must never be withheld when necessary, they ought always to be
used as sparingly as possible, otherwise the energy of the reparative
powers will be diminished. For preserving the fragments as ¢]I:ISEIF in
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apposition as is practicable, various kinds of mechanism are e.mIplﬂjred,
together with the attitude deseribed above. For my own part, I prefer
the simple means recommended by Mr. Liston, which I have used in this
fracture with as favourable a result as could be reasonably wished. They
consist of a simple roller applied from the foot to a little below the knee,
to prevent swelling of the leg and foot from infiltration, and a straight
wooden splint, hollow at its two extremities and well padded, extending
along the back of the limb from a little below the tuberosity of the
ischium to a little below the middle of the leg, and retained by a roller,
not tightly applied. The fragment of bone connected with the rectus
and triceps museles should be pressed towards the fragment attached to
the ligamentum patellze, before the under part of the thigh is included
in the roller. Sir Astley Cooper recommends, as the best mechanism
for this injury, a broad leather strap, buckled round the thigh just above
the knee, from which a long strap descends, passes under the sole of the
foot, and is brought up to a buckle on the opposite side of the thigh
belt. The leg is enveloped in a roller, and the limb kept extended by
a long splint behind the knee. Mr. Amesbury devised an apparatus for
transverse fractures of the patella, which has been called the uniting
bandage, and consists of two piects of leather softly padded on the
inner surface, and long enough to pass half way round the limb ; these
are buckled firmly above and below the patella, by straps passing behind
the limb. Two short straps, attached to the lower margin of the upper
belt, are brought down one on either side of the patella, and buckled to
the upper margin of the lower belt, tightly enough to approximate the
opposite edges of the pads, and at the same time the two portions of the
patella. A long strap is then carried down the outside of the leg from
the upper pad, under the sole of the foot, and up the inside of the leg
to meet a buckle on the inside of the same pad. A long splint is then
applied to the back of the limb. The plan commonly adopted to bring
the fragments towards each other is, to apply a cirenlar bandage both
above and below the fractured patella, drawing it together by tapes
placed between the bandage and the limb. The tapes are tied over the
rollers, and the upper fragment is thus kept down. It has been very
justly objected to this common method of treatment,—and the objec-
tion applies equally to Mr. Amesbury’s, and to some others, which it is
unnecessary here to deseribe, that all belts and bandages tightly applied
above and below the fragments must press the extensors attached to the
upper fragment towards the femur, and the ligamentum patellse back-
wards, so as to sink towards the joint,and thus the upper and lower ex-
tremities of the patella are pressed backwards, and the fractured sur-
faces, instead of being in the same plane, are raised forwards, so as to
form an angle with each other. As the under fragment has no tendency
to displacement, no advantage whatever can result from pressure below
it ; but it must be drawn downwards by pressing back the ligamentum
patellee, besides having its broken surface inclined forwards instead of
upwards. Mr. Lonsdale has contrived a very ingenious, but rather com-
plicated apparatus, for preserving the fragments in apposition without
circular constrietion of the limb. A deseription of it will be found in
his excellent work on Fractures. It is of the greatest consequence to
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have the medinm of union as short as possible; for if it be of great
length, there will be proportionate retraction of the museles, and conse-
quently diminution of their power, and the patient, after his recovery,
will not be able to walk quickly without a halt :—hence the importance
of preserving the parts as nearly as possible in apposition.

LONGITUDINAL OR PERPENDICULAR FRACTURE.

This injury is caused by direct violence, and may be easily detected
by careful manipulation. Progression is difficult and painful, but not
impossible, and reunion by bone is readily effected.

Treatment.—The joint is to be kept extended and at rest, the usual
precautions to be taken against the occurrence of synovitis, and the
ordinary methods to be adopted if it should occur. After all risk of
synovitis is over, a slight lateral pressure is to be kept up, which can
be conveniently done by pasteboard splints and a roller, or more ele-
gantly by a pad on each sige of the patella, and a laced knee-cap. As
a precautionary measure, a straight splint should be applied behind the
joint.

COMPOUND OPEN, OR EXPOSER FRACTURE OF THE PATELLA.

This is a very serious injury, and always gives rise to the greatest
anxiety in the mind of the surgeon, not merely on account of its being
open, which is in itself an unfavourable circumstance, but because the
patella being a part of the knee-joint, that large articulation is laid open,
and the danger 1s from the synovitis and its consequences, and the great
constitutional irritation, which are apt to result. A wound extending
into a joint is at all times a serious injury; and when, as in open frac-
ture of the patella, the joint is not only exposed, but the accident is
complicated with injuries of the bone and soft tissues, which must give
rise to inflammation, the acecident is of a very dangerous character.
Such injuries often prove fatal in a very short time, and when this hap-
pens, it is usually in consequence of violent irritative fever caused by
inflammation of the joint. The inflammation of the joint may prevent
any opportunity of performing amputation, which should, on no account,
be attempted, except after the patient has recovered from the collapse
caused by the injury before the inflammation has commenced; or after
the active inflammation and constitutional irritation have subsided.

At one time the regular practice was to amputate in all cases of com-
pound fracture of the patella, the limb being saerificed to save the life;
but now many limbs are saved which formerly would have been removed.
The circumstances which justify amputation are,—an irritable or debili-
tated constitution, and more especially, if debilitated in consequence of
bad habits, extensive laceration, or severe contusion, or the probabilit
of the occurrence of sloughing of the soft parts. On the other hand, if
the patient be of a healthy constitution, and not irritable ; if the wound
be small, and sloughing not likely to take place, an attempt should be
made to save the limb. For this purpose it should be laid at rest in the
position proper for fracture of the patella, the edges of the wound should
be brought together as speedily as possible, and every means taken to
prevent violent inflammation, and to secure adhesion. When inflamma-
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tion occurs, it must be combated by the vigorous employment of the
ordinary antiphlogistic remedies, namely, venesection, purgatives, anti-
monials, and low diet, together with the local use of leeches, and either
cold or warm applications as may be found most grateful to the feelings
of the patient. pIn all cases in which debilitating remedies are required
by the character of the injury or disease, the judicious practitioner will
always be careful not to employ them to a greater extent than seems
absolutely necessary ; but in the treatment of inflammation supervening
on fracture of the patella, it is especially necessary for the surgeon to
remember, that while it is indispensable to use these remedies to an
extent proportioned to the urgency of the symptoms and the age and
constitution of the patient, care must at the same time be taken that
the strength of the patient be not unnecessarily brought down, other-
wise the power and energy of the reparative process will be diminished.

Some patients recover with an anchylosed joint, and others, even after
a severe injury, with the perfect use of the limb.

Sir Astley Cooper has recorded five cases which were successfully
treated. In one of these the recovery was with an anchylosed knee,
and in the other four with the perfect use of the joint. One of the
cases, a very fortunate one, oceurred in the practice of Mr. Ward, of
Nottingham :-ﬂ,lthaugh the opening into the joint was large, yet, as the
patient was young and of good constitution, and as the tibia and femur,
and their eartilages, were uninjured, and the soft parts around the
wound were not lacerated nor contused, so that there was little proba-
bility that extensive sloughing would take place, Mr. Ward resolved on
endeavouring to save the limb, and the patient recovered with the per-
fect use of the joint, Mr. Ward having afterwards seen him dancing
quadrilles at a ball in Nottingham. There is a case recorded by Pro-
fessor Samuel Cooper, which he saw in St. Bartholomew’s Hospital,
under Mr. Vincent, where the bone was much fractured and the wound
extensive ; yet, after the formation of abscesses and the separation of
several fragments, the patient recovered with a stiff joint. When I was
an apprentice to my friend Dr. Ewing, I had the dressing of a very for-
tunate case under his care, where, in consequence of the explosion of a
stone in a quarry, the patella was broken into several pieces, and the
joint extensively opened; but as the person had an uncommonly good
constitution, amputation was not performed, and after lon% confinement
and the discharge of a considerable number of small fragments, he
recovered with the perfect use of the joint.

FRACTURES OF THE BONES OF THE LEGQ.

These fractures are very common, as will appear from the followin
statistics. Dr. George W. Norris, one of the surgeons of the Pennsyl-
vania Hospital, states that during the ten years from 1830 to 1839
inclusive, there were treated in that Hospital nine hundred and forty-
six fractures, of which two hundred and ninety-three were of the leg.
Dr. Wilkinson King states that of two hundred and twenty urgent cases
of fractures admitted into Guy’s Hospital in one year, sixty-six were of
the leg; and according to Mr. Lonsdale, of one thousand one hundred
and one fractures which indiscriminately presented themselves at the
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Middlesex Hospital, two hundred and eighty-nine were of the leg.
They are the most common of all fractures, except those of the forearm,
which according to Mr. Lonsdale and most authorities are somewhat
more frequent. There is not entire agreement among surgeons as to
the comparative frequency of the different fractures of the leg. Aeccord-
ing to Baron Boyer they occur in the following order of frequency :—

1. Fractures of both bones.

2. Fractures of the tibia alone.

3. Fractures of the fibula alone.

This order of frequency, given by Boyer, secems to accord with the
experience of Professor 8. Cooper ; but Mr. Lonsdale found that of two
hundred and eighty-nine fractures of the leg, one hundred and ninety-
seven were of both bones, fifty-one of the fibula alone, and forty-one of
the tibia alone. According to this statement, therefore, the following
is the order in which the three classes of fractures of the leg most fre-
quently occur :(—

1. Fractures of both bones.

2. Fractures of the fibula alone.

3. Fractures of the tibia alone.

Fractures of the fibula seem to have occurred more frequently than
usual in the experience of Dupuytren, who expresses his belief that
they are more common than is generally stated, and that fractures of the
lower third of the fibula form a third of all fractures of the leg.

FRACTURES OF BOTH BONES.

Fig. 89. Clauses.—These, which form more than half of all
the fractures of the leg, are produced in various
ways :—sometimes by a heavy body striking or fallin
upon or passing over the leg, in which case the frae-
turing cause acting simultancously on both bones, it is
enerally found that they are both broken at the same
eight; or, by the body falling while the foot is fixed,
or by the foot and under part of the leg becoming fixed,
while the body is in rapid motion. Another cause of
fracture of both bones is a fall or leap from a great
height, the person alighting with the extremity ex-
tended, and the body erect. The tibia, having to sus-
tain the whole shock, first gives way, and almost always
obliquely, and the fibula then receiving the force
next becomes fractured. In these cireumstances the
fractures are not necessarily at corresponding parts
of each bone; for the force being applied to the
ends of the bones, each gives way at its weakest
part, the tibia frequently about the commencement
of its under third, and the fibula within a short dis-
tance of its upper extremity.
Symptoms.—The symptoms which denote a fracture
of both bones are,—some change in the direction and
shape of the limb, pain, inability to walk or sustain

Fig. 89. From a preparation in my museum.
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the weight of the body, mobility of the fractured pieces, irregularity
perceptible on drawing the fingers along the anterior angle and inner
surface of the tibia, erepitus on rotating the foot, and angular deformity
on raising up the leg. If the fracture be oblique, the heel may be drawn
upwards, and angular deformity may be perceptible in front; the cause
of which will be explained, when the position of the broken fragments is
described. The manner in which the accident occurred will afford pre-
sumptive evidence as to the nature of the injury; but the above are
characteristic symptoms. _
Nature of Displacement.—The displacement may be longitudinal,
angular, or rotatory. The longitudinal displacement prnducin& short-
ening of the leg, is extremely rare in transverse fracture ; indeed, it can
scarcely take place, inasmuch as the drawing up of the under fragments
is prevented by the upper portions of the bone; hut if the fracture be
very oblique, the under fragments may be drawn upwards by the mus-
cles of the back of the leg, and thus slight shortening may take place.
Angular displacemert may be produced by the action of the extensor
quadriceps musele, by the action of the muscles on the back of the leg,
or by the weight of the foot ; and in each case the salient angle will be
in front. When the bones are fractured near the upper ends—a com-
paratively rare occurrence, which can only take place as the result of
direct violence, the upper fragment of the tibia is drawn forwards, there
being no antagonist to the quadriceps, which is inserted immediately
above the fracture. If the knee be bent, the quadriceps muscle will be put
more on the stretch, and thus the upper fragment will be still more drawn
forwards ; hence arises the great importance, in the treatment of this
fracture, of keeping the leg extended. The above is the opinion gene-
rally entertained regarding the cause of the displacement forwards of
the upper fragment in this fracture, but it is objected to by Mr. C.
Aston Key, who remarks, “ It is not easy to understand why muscles
situated far above the fracture, and sustaining no injury, should be dis-
posed to act on the offensive, while those muscles that act in the oppo-
site direction should be wholly passive on the occasion. It is still more
difficult to comprehend, why the extensor quadriceps, lying upon the
femur, should be disposed to such inconvenient action as that of per-
versely drawing the upper portion of a broken tibia forwards; the site
of the fracture having no apparent connexion with the museles to which
the displacement is attributed.”” He supposes that the muscles sur-
rounding the fracture, becoming distended by infiltration, are thereby
put upon the stretch and irritated to contract, and that the lower frag-
ment obeying that contraction is drawn upwards, and thus pushes the
upper fragment forwards. The angular deformity may be caused, as
has been stated, by the contraction of the muscles on the back of the
leg, or by the weight of the foot, and in either case the projection or sa-
lient angle is forward. Under such circumstances, the upper or the lower
portion of the bone will project farthest, according to the direction of
the plane of the fracture. If the plane of the fracture be from above
downwards, and from before backwards, the projecting point will be the
upper extremity of the lower fragment; if the plane of the fracture be
from above downwards, and from behind forwards, the lower fragment
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will be drawn upwards by the powerful muscles of the calf, and will
push forwards the lower extremity of the upper fragment, which in that
instance forms the projecting point. Oblique fractures are very difficult
to be managed, and the integuments are very apt to be torn by the pro-
jecting points of the fragments. Rotatory displacement, called by some
authors derangement in the cireumference, arises from the inelination of
the foot inwards or outwards, but most commonly in the latter direc-
tion.

To avoid repetition, the treatment of all fractures of the leg will be
described under one head, after the peculiarities of the other two classes
of these fractures have been explained.

FRACTURES - OF THE TIBIA.

Causes.—This bone may be fractured by direct violence applied to
itself, or by a fall on the foot. The tibia is fractured by a fall on the
foot in the same way as the radius by a fall on the hand, and the injury
in each instance is most likely to take place if the extremity be extended.
As the radius receives on its lower part the whole of the shock from the
hand, and on its upper part of the whole momentum of the body from
the humerus, in the same way the lower part of the tibia receives from
the foot the whole shock, and the upper ];:Ht receives from the thigh-
bone the whole momentum ; and as in each instance a single bone sus-
tains the whole shock, it is easy to understand how the radius in one
case, and the tibia in the other, may be fractured without a correspond-
ing injury of the ulna or the fibula. In the lower third it may also be
fractured by indirect violence, or by what is called by the French, eontre-
coup.

‘ymptoms.—Since the fibula, by acting as a splint, prevents shorten-
ing, or any particular deformity or alteration in the appearance of the
limb, and the extent of the fractured surfaces tends also to prevent
shortening and displacement, and since the difficulty of moving the frac-
tured portions on each other renders crepitation less distinct than when
both bones are fractured, and the patient has sometimes been known to
be capable of supporting his body on the injured limb, diagnosis is more
difficult in this than in the former fracture. The manner in which the
injury was produced, and the pain for some time constant, continuing
much longer than that from mere contusion, and increased on mnvi:dg
the limb, are presumptive signs. If the parts be minutely examined,
some inequality will be perceived on moving the finger along the ante-
rior angle or inner surface of the tibia ; and on taking hold of the ends
of the bone and pushing them in opposite directions, some unnatural
mobility, and generally slight erepitation also, will be perceptible.

Nature of Displacement.—If the fracture be near the upper end of
the bone, the upper fragment will, for the reason before given, be drawn
forwards, especially if the knee be bent; but if the foot be kept in a
proper position, it is evident, from what has been already said in de-
seribing the symptoms, that there will be little tendency to displace-
ment of the fractured portions.

The treatment will be afterwards deseribed.
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FRACOTURES OF THE FIBULA.

Causes.—Fracture of the fibula in its two upper thirds, while the
tibia remains uninjured, ecan only be the result of direct violence, and
the situation of the fracture will be the part to which the violence has
been applied. The deep situation of the bone, the manner in which it
is covered by the peronei muscles, and its elasticity, allowing it to yield
until it receives considerable support from the muscles between it and
the tibia, render the bone capable of sustaining a somewhat powerful
force directed against its two upper thirds, without its being fractured.
The lower extremity of the fibula may be fractured by direct violence,
or by the outward or inward twisting of the foot, or by the body falling
to either side, while the foot is confined in a deep eleft ; as oceurred in
the case of Sir Astley Cooper, who says, “I broke my right fibula by
falling on my right side, whilst my right foot was confined between two
pieces of ice, and I could with difficulty support myself to a neighbour-
ing house by bearing on the inner side of the foot.” When the fibula
is fractured in its lower third by direct violence, the situation of the
fracture is the part to which the violence was applied ; and when the
fracture has been caused by the inversion or eversion of the foot, it is
found to be from twoe to four inches above the lower end of the external
malleolus. The fibula is not only useful for affording attachment to
muscles, and assisting to form the ankle-joint, but especially, as it has
been particularly pointed out by Boyer, for preventing dislocation of
that joint, in a forced abduction of the foot. It descends along the
outer part of the astragalus, and he remarked that in every step that is
made on uneven ground, the foot presses against the inferior extremity
of the bone. By this action of the foot on the external ankle, the fibula
is pressed upwards, and as the nature of its articulation with the tibia
does not allow it to ascend in any perceptible degree, it is compelled to
bend more or less in proportion to the force applied. The elasticity of
this bone enables it for some time to resume its natural direction, when
the force is removed. But as the same force acts frequently, and is
never intermitted except for short intervals, the bone insensibly acquires
a permanent bend, instead of being perfectly straight, as it is in the in-
fant. The bend becomes more evident in proportion as age advances
and the limb has been used. Climbing animals, such as the squirrel,
whose feet are always in a very forced abduction, have the fibula very
strong ; and it has been observed by Cuvier and Dumeril, that in the
three-toed sloth, the inferior extremity of the fibula is inserted into a
socket on the superior surface of the astragalus in such a manner that
the foot must be considerably strengthened by it, and secured against
dislocation, by the extreme abduction which this animal is obliged to
make in grasping the trunks and branches of the trees on which he
climbs.

Of the two causes of fracture of the fibula from indirect violence, namely,
violent eversion or inversion of the foot, it is stated by Sir Astley Cooper,
Mr. Liston, and Professor Samuel Cooper, that eversion is the more
frequent ; and in this most surgical authorities seem to he agreed ; but
Baron Dupuytren, in his experience at the Hdtel Dieu, found inversion
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to be more frequently the cause of the fracture. It appears that of two
hundred cases of broken fibula, a hundred and twenty arose from inver-
gion or rolling the foot inwards, sixty from evera_iun or rolling the: foot
outwards, and twenty from direct violence applied to the bone itself.
When the foot is twisted outwards, the weight of the body, instead of
following the direction of the axis of the tibia, erosses the lower part of
the fibula, the ankle-joint, and the malleolus internus in an oblique
direction ; so that, under such circumstances, it has to be sustained on
the outer side and above the joint, by the under part of the fibula, and
on the inner side and below by the malleolus internus, and the internal
lateral ligaments, while the under part of the fibula is violently pressed
outwards by the astragalus. When fracture is caused in this manner,
it is frequently combined with fracture of the malleolus internus, or
rupture of the internal lateral ligaments.

When the foot is twisted inwards, the weight of the body, instead of
following the long axis of the tibia, passes obliquely across the lower
part of the tibia, the ankle joint, and the malleclus externus, the inner
aspect of which has the outer part of the astragalus pressed against it,
while its under extremity is forcibly drawn inwards towards the outer
part of the foot, by the powerful external lateral ligaments :—the
rationale of the occurrence of fracture, under such circumstances, may
be easily understood.

Symptoms.—There is sometimes considerable difficulty in detecting a
fracture in the two upper thirds of the fibula, from the bone being
covered with muscles, and there being no shortening of the limb ; besides
which, the swelling from infiltration often increases the difficulty of
tracing the bone, and of detecting crepitus. If the characteristic sign
of crepitus be pereeptible, either on pressing the bone towards the tibia,
or on pressing the foot violently outwards,—by which means it is some-
times discovered, or if another characteristic sign be present, namely,
an unnatural yielding, or mobility of the fibula on pressure, there can
be no difficulty in forming a diagnosis. In the absence of the above
characteristic signs, the surgeon will be guided by the following pre-
sumptive symptoms :—the circumstance of the patient having been sub-
jected to the only cause of fracture in this situation, namely, direct
force ; a fixed pain at the situation of the injury ; a erack, or sensation
of snapping or giving way of the bone having been perceived at the
time when the injury was sustained, and a difficulty in walking, some-
times amounting to inability. Pain at the part is generally increased
on pressing the foot outwards.

racture of the lower part of the fibula is easily discovered. In
addition to the presumptive signs of fracture, the nature of the injury
is manifested by an inequality of the bone at the broken part, and unna-
tural mobility of some portion of the lower end of the fibula; crepitus,
perceptible on grasping the leg with one hand, and ressing the foot
inwards and outwards with tEe other; an angular gepressmu at the
situation of the fracture; distortion, with some unnatural mobility of
the foot from side to side, and a change in the point of incidence of the
axis of the limb upon the foot. Many of these symptoms disappear,
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when reduction is effected by foree applied to the foot, but they return
when the force is discontinued. :

Nature of Displacement.—In fractures caused by direct violence, or
by eversion of the foot, the lower extremity of the upper fragment, and
the upper extremity of the lower fragment, are both drawn inwards
towards the tibia, so as to diminish the interosseous space; but in frac-
tures caused by violent inversion, while the lower extremity of the upper
fragment is drawn inwards, as in the other varieties, the upper extre-
mity of the lower fragment is drawn oatwards, partly from the manner
in which the fracture is produced, and partly from the lowest part of
that fragment being kept inwards by its attachment to the outer side of
the foot by the external lateral ligaments. A fracture caused by inver-
sion is usually nearer the malleolus externus, than one occasioned by
eversion.

TREATMENT OF FRACTURES OF THE LEG.

All fractures should be reduced as quickly as possible. To make the
description of the treatment of these fractures more clear, they may be
divided into two eclasses:—first, fractures, whether of the tibia, or of
both bones, in the upper third ; and secondly, fractures of either or both
hones, below the upper third.

I. In fractures of the tibia, or of both bones, which occur in the
upper third, or even nearly as far down as the middle of the leg, the
pelvis should be raised, and the limb placed in a straight position. If
the leg be bent, the quadriceps muscle, by being put on the stretch over
the articulation, will cause the under part of the upper fragment of the
tibia to press against the common integument ; and if this should not be
obviated, there will be great risk of a simple becoming an open or com-
pound fracture, by ulceration of the integument. In this class of frac-
tures, therefore, the straight is the preferable attitude. The necessary
appliances are very simple, and consist merely of a roller to the foot
and lower part of the leg, to prevent swelling from infiltration ; a hollow
straight splint of wood, extending from the middle of the thigh to near
the heel, and two pasteboard or gutta-percha splints for the sides of the
leg, together with a bandage for retaining the splints in their proper
place.

II. In fractures of either or both bones below the upper third, the
treatment must be different, both as regards attitude and mechanism,

Attitude.—The preferable attitude, is that in which the leg is bent on
the thigh, the degree of flexion being greater or less, as is found most
conducive to the easy retention of the fragments in apposition, and in
their proper relations to each other, the foot being very slightly
extended, and neither inverted nor everted. In this attitude, it will be
more easy than in any other, to prevent the various kinds of displace-
ment formerly deseribed.

Mechanism.—Various kinds of mechanism have been invented for the
treatment of these fractures. The double inclined plane of the late
Mr. M'Intyre of Newcastle, is an ingenious, elegant, and excellent
apparatus, and so also is that of Mr. Amesbury, and by means of either
of them, all the indications to be fulfilled by mechanism, can be readily
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reverses, where inequalities of the limb would cause it to lie unevenly.
For favouring the return of blood, and diminishing the danger of swell-
ing, the extremity should be raised a little above the level of the trunk,
while the patient remains in bed. In general, it is unnecessary to con-
fine the patient for more than eight or ten days; after this he may be
allowed to sit up during most of the day, with the heel on a level with
the pelvis. The treatment thus goes on pleasantly, without danger of
the general health being injured by long confinement to bed. By occa-
sionally turning the screw very slightly, passive motion is given to the
knee, and the danger of stiffness is obviated. In six or eight weeks, as
consolidation has advanced, the time for which varies according to the
age, strength, and constitution of the patient, the apparatus may be
removed, and the patient allowed to move on crutches: he must be
careful, however, not to put any weight on the limb for several weeks,
otherwise, however straight the leg may be, on the removal of the appa-
ratus, it will become bent and deformed. After the removal of the appa-
ratus, gentle support should be given to the leg by means of the starched
bandage, or by pasteboard splints and a common roller. A more con-
venient or successful method of treatment than the above, need not be
desired.

In the absence of the more perfeet apparatus, the fragments may be
preserved in their proper relations to each other by means of the com-
mon wooden splints for the leg, retained in their position by loop or
buckle bandages. In fractures of both bones, each splint should have
a foot-piece ; but in fracture of a single bone, it will be sufficient if a
foot-piece be attached to the splint on that side to which the foot has a
tendency to turn. The splints should be well padded with wadding,
cotton-wool, or tow, to prevent painful pressure on the soft parts.

[Perhaps the simplest apparatus for fractures of both bones of the
leg, with the exception of those oeccurring in the lower third of the
fibula, is the fracture-boa: which is used in the Pennsylvania Hospital.

It consists of a long, narrow box,
reaching from above the knee to the Fig. 42.
gole of the foot. The sides are movable,
being attached by hinges to the bottom,
and the end of the box is longer than
the foot, and answers for a foot-piece.
The sides of the box are to be opened, and
a small pillow laid on the bottom, which, E
when the sides are closed, answers the
urpose of junk or bran bags, adapting itself to the inequalities of the
mb. The foot is to be secured by a bandage to the foot-board. The
pressure required to vetain the coaptated fragments can be regulated
by tying several tapes more or less tightly around the ht}x.-—-EDﬁu

Fractures of either malleolus, or of asingle bone, nearits lower extremity,
can be conveniently treated by the simple apparatus so strongly recommen-
ded, and successfully employed by Baron Dupuytren. Whenslightly modi-
fied, it consists of a straight wooden splint, a pad, thicker at the end
nearest the ankle, and a roller. The splint should be long enough to
extend from the head of either bone of the leg to three or four inches
beyond the foot, and have two retiring angles or notches at its extre-
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mity, and perforations at its upper end to admit pieces of tape, b

which a pad is affixed to it, and also to receive the split end of the
roller. It should be applied to the side of the leg opposite to that to
which the foot has a tendency to turn, the one extremity extending up-
wards to near the knee-joint, the other to three or four inches beyond
the foot. The pad should be between the leg and the splint, with its
thicker end between the latter and the foot ; and the roller should he
fixed to the upper extremity of the splint by passing the two parts of

Fig. 43.

its split end through the perforations, and securely fastening them
together. This will prevent the splint from being pressed upwards.
The roller then, embracing the leg and splint from above downwards,
should, during its convolutions round the foot, be made to pass through
the retiring angles or notches in the extremity of the splint, whereby it
will keep the foot from being displaced in the direction in which it is
turned by the accident, and the thick end of the pad acting as a ful-
crum, and keeping the splint removed from the foot, will enable the
bandage to act with greater effect. In this method of treatment sug-
gested by Baron Dupuytren, the bandage offers the resistance to dis-
placement of the foot, and the splint should always be placed on the
side opposite to that to which the foot has a tendency to turn ; whereas,
in the treatment with the common splints for the leg, which some British
practitioners still employ, the splint with the foot-piece offers the resis-
tance to displacement, and it should always be on the side to which the
foot is displaced. In the latter method the resistance to displacement
is offered by the splint with the foot-piece, in the former by the ban-
dage ; in the latter the splint with the foot-piece is always applied to
the side to which the foot is displaced, in the former the single splint is
always placed on the opposite side.

A most satisfactory way of treating simple fractures of the leg is by
means of pasteboard splints, together with starch bandage, or by starch
bandage alone. The period for application is after the subsidence of
the swelling and slight inflammation that usually follow the injury. A
great advantage of this method is, that such an incasement is formed
round the limb as serves to remove all danger of displacement, and
makes it unnecessary to confine the patient for any great length of
time to the recumbent posture. Nothing could answer ietter than this
mode of treatment, when resorted to at the period mentioned above.

Fig. 43. From Liston.
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Of the practice, recently adopted in Belgium, of applying the starch
bandage immediately after the ocenrrence of the injury, and thus form-
ing an incasement for the limb, I have had no experience; but the
results are said to be satisfactory, and individuals who have in that
country witnessed this mode of treatment have given very favourable
accounts respecting it.

OPEN OR COMPOUND FRACTURE OF THE LEG.

Compound fracture of the leg is more frequently met with than any
other kind of compound fracture. If portions of bone be completely
detached, they should be removed ; and if the extremity of a fragment
project through the wound in the soft parts, it should be reduced; but
no general rule ean be given as to any uniform mode of reduction.
Sometimes it may be best accomplished by enlarging the wound in the
soft parts, sometimes by cutting off a portion of the projecting bone
with a saw or cutting pliers, and occasionally it may be necessary to
employ both these methods to a certain extent. The surgeon should
in every instance be guided by the particular circumstances of the case;
but in general, if the projecting part of the bone be short and of consi-
derable thickness, the more judicious procedure is to enlarge the wound ;
whereas if it be a long slender portion, it would be more advisable to
cut part of it off. It is only, however, when reduction cannot be other-
wise accomplished, that the surgeon should have recourse to either of
these plans. The wound should be cleaned, and its edges brought toge-
ther, and dressed as the circumstances may suggest; pressure on the
part should be carefully avoided, and if abscesses form, they should
be opened without delay. The local and constitutional treatment must
be regulated according to the symptoms at the time.

FRACTURE OF THE RIES.

Fractures of the ribs happen almost as frequently as those of any
other bone in the body. From the statistics of Mr. Lonsdale, it appears
that, out of one thousand nine hundred cases of fractures admitted into
the Middlesex Hospital, thirty-five were fractures of the ribs. The
middle ribs being the longest and most exposed to violence, are most
liable to fracture. The upper ribs being the strongest, and protected
by the clavicle and the pectoral muscles, are rarely fractured. The
lower ribs generally escape injury in consequence of their being short,
mobile, and free at their anterior extremities.

Exciting eauses.—This accident is produced in one or other of three
ways :—either by direct violence, as a blow, or fall; or by the applica-
tion of force to the sternum or anterior extremity of the rib; or by
muscular action, as in coughing, in persons of a cachectic habit of body.
If a rib be fractured by direct violence, the part where the violence was
applied, is the site of the fracture. If the second exciting cause men-
tioned produce fracture, the rib gives way at its most convex point—a
little anteriorly to its angle.

Symptoms.—A fracture of a single rib, unattended with any internal
lesion, is an injury of little moment, the patient commonly recovering

in the course of four or five weeks; but when several ribs are broken,
13
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and there is, connected with the injury, one or more of the complications
hereafter specified, the case is one of a very serious nature, and such as
often terminates fatally. A simple fracture is often ca%able of detection
by merely passing the finger over the suspected part. The more elegant
mode of examination, is to place the hand upon the injured part, and to
desire the patient to make a full inspiration, or to m“tih; when, if a
fracture be present, a crepitus will be perceived, and the patient will
experience great pain, from the ends of the bone grating upon the soft
parts. This latter symptom is much increased by any exertion of the
respiratory organs, as sneezing, {:uugh'm%, &e.

Absence of Thoracie Respiration.—On account of the pain which
attends the motion of the rib, the patient avoids thoracic respiration,
and calls into action the diaphragm and abdominal muscles.

Fig. 44.

Nature of Displacement.—It is necessary to attend to the direction of
the salient, or pointed angle. It is obvious that the displacement of
the ends of the fractured rib can only be either inwards or outwards,
for the intercostal muscles preclude the possibility of their assuming an
upward or downward direction. If a rib has been fractured by direct
violence, the direction of the retiring angle will be outwards, and of the
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salient angle inwards ; on the contrary, if the injury has been produced
by violence, applied to the sternum or anterior extremity of the rib, the
direction of the retiring angle will be inwards, and that of the salient
outwards : in fact, the disposition of parts is just the reverse. The
former kind of displacement is the more dangerous, because the pleura
and lungs are apt to be wounded. If there be a mere fissure, there is
no displacement.

Treatment.—This consists in keeping the rib at rest as much as pos-
sible, by means of a broad bandage of calico or flannel, applied round
the chest so tight as to stop thoracic respiration, and to make the dia-
phragm and the abdominal muscles aid in the performanece of the respi-
ratory action. If the ends of the fracture project into the cavity of
the chest, a large compress is to be applied in front of the sternum, and
in this manner the convexity of the rib is increased. If they incline
outwards, the modification of the treatment consists in placing two large
ecompresses, one on each side of the fracture. It is convenient, in order
to prevent the broad bandage from slipping down towards the loins, to
attach a split cloth, or a scapulary, to its central part posteriorly, and,
passing it over the shoulders, to secure it in front. Instead of the ban-
dage already described, a belt of webbing or girth, furnished at one end
with four or five buckles, and at the other with as many straps, as also
with two shoulder-straps to prevent displacement, is sometimes employed
to suspend the movements of the chest in respiration. It is more com-
pact and effective than the common bandage, and is called a fractured
rib bandage. To prevent the oceurrence of inflammation within the
chest, it is expedient, if the patient be very plethorie, to take blood from
the arm.

PARTICULAR COMPLICATIONS.

GENERAL EMPHYSEMA, or inflation of the subcutaneous cellular tissue
of the body.

Symptoms.—These are,—difficulty of breathing, a preference of the
erect attitude to the horizontal, great distension of the cellular mem-
brane, pitting and crackling on pressure of the swelling, and, if the
emphysema be very great, a hissing noise on cutting the skin, arising
from the escape of the air.

Condition of Parts.—Rupture of the pleura and a portion of the
lung, from the ends of the fractured rib projecting into the cavity of
the chest, is necessary to produce this condition. The air is effused
into the chest, escapes into the cellular tissue around the fracture, and
by the contraction of the chest in respiration is forced into the general
cellular tissue, because the air has no outlet, the skin being entire. We
say, therefore, that general emphysema, in fracture of the ribs, is the
result of an unnatural communication between the air-cells of the lung
and the cells of the subcutaneous cellular tissue. If this condition prove
fatal, it is by way of asphyxia, the great distension of the cellular mem-
brane mechanically compresses the thorax, se that the muscles of respi-
ration being overpowered are incapable of dilating the chest. The
difficulty and imperfection of respiration are indicate% by the lividity of
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the face, lips, and eyelids, the dilatation of the nostrils, and the coldness
of the extremities for some time previous to dissolution.

Treatment.—A few deep scarifications should be made over the ster-
num and the ribs, when the air will escape, and the swelling gradually
disappear.

PNEUMATHORAX, or accumulation of air sent from the air-cells of the
lung into the cavity of the pleura. ! !

Symptoms.—In a well-marked case, on looking at the thorax, it will
be observable that the affected side of the chest is longer, from the ribs
being more or less separated, larger, circular, and almost motionless
during respiration. Auscultation supplies another symptom, namely,
the complete absence of the respiratory murmur, except at the roots of
the lungs, that is, between the scapula and the spine. :

On percussion the affected side yields a clearer sound than the other.
This symptom, together with the greater size of the affected side, might
lead one to consider that as the sound, and the healthy as the diseased
side.

Treatment.—(enerally a slight degree of inflammation takes place,
which seals up the air-cells, and the air is absorbed. The circulation of
the lungs should be kept as low as possible, and antiphlogistic remedies
had recourse to. Sometimes, however, the operation of paracentesis is
necessary.

INTERLOBULAR EMPHYSEMA, or infiltration of air into the cells of the
cellular tissue of the lung.

Condition of Parf,a.—-%‘his affection is produced by rupture of some
of the proper air-cells, and the consequent extravasation of the air con-
tained in them into the cells of the cellular substance of the lung. The
cells of the cellular tissue thus distended with air compress the air-cells
and vessels of the lung, in consequence of which the circulation of air
through the air-cells, and blood through the pulmonary vessels, becomes
interrupted, and the portion of lung is rendered incapable of performing
its function. The air in the cellular tissue does not undergo change;
consequently it can have no beneficial effect upon the blood in the lung,
and by means of the distended cellular tissue, septa form, which isolate
a portion from the rest of the lung. These septa, by rasping against
the parietes of the thorax, produce the friction of ascent ang that of
descent, which are indieative of this condition of lung.

Symptoms.—On exposing the thorax we observe, that the affected
side is less movable during respiration, not contracting and dilating as
in the normal state. If the affection be very great there will be a slight
increase in the length and size of the affected side.

On percussion over the site of the emphysema, the chest sounds some-
what more clearly than natural, but not to such extent as in pneuma-
thorax. The nearer the injury is to the surface of the lung the more
distinet the resonance will be. Auscultation furnishes another sign
completely pathognomonic of this affection, namely, the crepitus ronchus
with large bubbles. This sign, which is more marked during inspira-
tion than expiration, resembles the noise produced by filling a dried
bladder with air. Connected with this sign we usually perccive the
friction of ascent, and the friction of descent, the former accompanying
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inspiration, the latter taking place during expiration. The impression
communicated to the ear is that of some hard dry body, rising and
falling, and rasping against the thoracic parietes, and is particularly -
discernible just as expiration ends, and before inspiration commences.
Sometimes this sound is perceptible in the under part of the thorax in
the neighbourhood of the diaphragm, sometimes in the situation of the
mediastinum. In some instances this sound is continuouns during inspi-
ration and expiration, in other cases there is a succession of sounds.
Besides the symptoms already mentioned, there are others of a general
and local kind, as dyspneea, more particularly on making any exertion,
slight li?idit{ of the countenance, coldness of the extremities, and oceca-
sionally emphysema.

Treatment.—This affection is attended with danger, and all that can
be done is to preserve the circulation of the lungs as quiet as possible.
With this view, lay the patient in bed, enjoin low diet and the usual
antiphlogistic remedies. Sometimes nature seals up the cells with
lymph, and the air is absorbed and the cellular substance surrounding
the lobules assume their healthy condition.

Hazmarnorax, or effusion of blood into the cavity of the pleura from
rupture of some of the intercostal vessels, and perhaps of those in the
substance of the lung,

Symptoms.—Impeded respiration from obstruction to the motion of
the lungs, is one of the most marked symptoms of this affection.

Percussion yields the dull sound, from blood being interposed between
the thoracic parietes and the lung. The stethoscope indicates the ab-
sence of the respiratory murmur, except at the root of the lung; and
before the effused blood be coagulated, there is sometimes heard a silvery
sort of echo of a sharp and shrill tone, termed segophony, the impression
communicated being that of a voice heard within the thorax. The voice
is reverberated in the bronchial tubes, and is conveyed to the surface of
the chest by the compressed lung and the extravasated blood. The pre-
sence of a fluid seems to be one of the most essential conditions for the
production of this phenomenon, consequently it can exist $uly before the
blood is coagulated. The features become pale, and all the symptoms
of internal hemorrhage appear.

FRACTURE OF THE STERNUM.

The sternum is sometimes fractured, but not so often as might be ex-
pected from its exposed situation. It is enabled from its position be-
tween the elastic cartilages of the ribs to avoid any ordinary violence.
A fracture of the sternum is sometimes followed with serious conse-
quences, as necrosis, or abscess immediately behind it.

Symptoms.—This injury is easily detected by the crepitation which is
felt on applying the hand to the front of the chest, and desiring the
patient to make a full inspiration. The function of respiration is prin-
cipally performed by the diaphragm.

Treatment.—The patient should be placed in bed, with the head bent
forwards and the pelvis slightly elevated in order to relax the sterno-
mastoid and the abdominal musecles. If this be not attended to, an an-
gular deformity, having the salient angle directed forwards, will result.
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With the view of keeping the fragments at rest as much as possible, some
apply a large soap plaster over the ribs, others employ a broad bandage,
" as in fracture of the ribs, which is unquestionably the right proceeding.

FRACTURES OF THE PELVIS.

These are of rare occurrence, on account of its peculiar shape and the
great thickness of several of its bones. y

Exciting Causes.—Falls from a great height upon the pelvis, the
passage of heavy bodies, as a cart or wagon over it, and falls from or
under a horse, are the ordinary exciting causes. Of three cases I have
seen, one was produced by a fall over the ballusters of a staircase from
the second to the ground-floor ; a second arose from a fall from an em-
bankment upon a heap of stones ; and the third was a complicated case,
in which there was dislocation of one of the thigh-bones produced by an
explosion. Fractures of the ossa innominata, especially if deep-seated,
are with difficulty detected, but the nature of the injury can generally
be ascertained from the history of the case, and the inability of the patient
to support himself in the erect position. There is also a feeling of lace-
ration at the seat of the injury on the patient making any exertion.

It often happens as a serious consequence of fractures of the pelvis,
that the bladder is lacerated and the urine escapes. If the laceration
be in particular situations, the urine escapes into the peritoneum, speedily
producing peritoneal irritation and death ; and at other times, and more
frequently, the urine is effused into the cellular tissue about the pelvis,
giving rise to sloughing of the parts and extensive abscesses. Fracture
of the sacrum is often attended with compression of the saeral nerves,
and consequently with paralysis of the lower extremities. Fracture of
the os coceygis can be ascertained by careful manipulation, or by intro-
ducing the finger into the rectum, by which means apposition of the
parts may be also produced.

Treatment.—With respect to treatment of fractures of the pelvis, one
precaution never to be delayed, is the introduction of a catheter into
the bladder, which should be allowed to continue there a considerable
time, in order to diminish the danger of extravasation. The patient
should be placed in a very soft bed, in the easiest position, and the lower
extremities tied together to prevent any motion.

If inflammation succeed, it must be combatted by the strictest anti-
phlogistic treatment the powers of the patient will permit, and after
some time a broad belt may be placed around the pelvis, so as to keep
the parts at rest.

In the union of a fragture of the sacrum, there is sometimes a con-
siderable quantity of callus thrown out, which may prove inconvenient.

FRACTURES OF THE SPINE.

It very rarely happens that one vertebra is broken: two or more are
generally involved in the injury. The vertebral column contains and
protects the spinal cord, which gives off the nerves that preside over
gensation and voluntary motion, :

Exeiting Causes.—These are two: direct violence to the vertebral
column, and falls from a great height upon the head, the head being at
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the time bent forwards. When the latter is the exciting cause, the
appearance presented by the spine is the same as in excurvation, or
posterior eurvature of the spine.

Symptoms.—These vary very much, and depend upon the situation of
the fracture and its effects upon the spinal cord. If afracture take place
in the lumbar region, and if, in addition to the fracture, there be pres-
sure upon the spinal cord, arising from displacement, effusion, or extra-
vasation, there will follow loss of sensation, involuntary expulsion of
the faeces, retention of urine, together with a sense of pain and weak-
ness, and a degree of irregularity at the seat of injury. The inability
of the patient to retain the fieces arises from the sphincter muscle,
which receives its nerves from the spinal cord, being paralysed,

Rationale of the Retention of the Urine.—The bladder being para-
lysed cannot pass off the urine; hence the retention. This retention
of urine, as pointed out by Desault, if the patient do not die, is fol-
lowed by a sort of dribbling, or incontinence of urine.

The explanation of this latter circumstance is, that the bladder
becomes so enormously distended, that the urine forces open the com-
mencement of the urethra to such an extent as to allow a small quantity
to dribble off, yet not sufficiently to relieve the retention or obviate the
necessity for the introduction of a catheter. A symptom which ocea-
sionally takes place at the time of the injury, is priapism, and even
emission of the semen, which Mr. Lawrence remarks, has never been -
satisfactorily explained. Notwithstanding the presence of these symp-
toms, the functions of organie life, as heat, seeretion, and circulation,
still continue. If a fracture with compression occur at the upper part
of the lumbar region, the whole of the symptoms already mentioned
will be observed, with the addition of a tympanitic condition of the
abdomen, produced by the sudden distension of the intestines with gas.
If the patient do not soon die, this symptom sometimes disappears after
a smart purging. If a fracture happen in the upper part of the dorsal
region, together with pressure upon the spinal cord, the additional
symptom is, absence of thoracic respiration, arising from pressure upon
the spinal cord above the origins of the intercostal nerves.

If the fracture be as high up as the sixth cervical vertebra, and
attended with pressure upon the spinal cord, there is paralysis of the
superior extremities.

When a fracture, attended with compression of the cord, takes place
above the third cervical vertebra, it is instantly fatal. The phrenie
nerves supply the diaphragm, and instant death is the result of pres-
sure upon the spinal cord above their origins. The period at which the
patient dies, varies according to the different situations of the accident,
and the extent of pressure upon the cord.

Death is not the immediate result of fracture, even above the third
cervieal vertebra, unless it be attended with displacement. When a
fracture is lower down, between the fourth cervical and the first dorsal,
the patient generally lives from three to ten days. When the dorsal
region is the seat of fracture with compression, the patient may live
from two to three weeks. If a fracture occur in the lumbar region, the
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patient may perhaps live from three to eight weeks, occasionally some
months, as in a case recorded by Mr. Harold, of Cheshunt.

Treatment.—Little can be done. The patient should be placed in
the easiest attitude, and the broken ends of the column preserved at
rest. Antiphlogistic treatment, hoth general and local, especiul]_y local
depletion by leeches, may be necessary to prevent and subdue inflam-
mation. The state of the bladder must be particularly attended to, and
the catheter introduced, if necnsaurﬂi'. If the immediate effects are not
fatal, counter-irritants may be locally applied, but their use should be
delayed for some time.

Concussion of the spinal cord may lead an individual to suppose that
compression exists when it really does not. Here counter-irritation in
the chronic stage is very beneficial. The application of strychnine is
then often attended with the happiest results. The best mode of using
it 15 to apply blisters, about the size of a erown-piece, and, when the
cuticle is removed, to throw one quarter or one half a grain of the
powder of strychnine over the blistered surface. The operation of tre-
phining for the purpose of removing pressure from the spinal cord, has
been proposed and performed: success, however, does not seem to have
attended the operation, or to encourage a repetition of it. Upon this
point Sir A. Cooper remarks, “ Mr. Henry Cline was the first person
who attempted to give relief in this accident. Being an excellent anato-
- mist and a most able surgeon, he saw no reason why cases of this kind
should not be treated as cases of fracture with depression of the skull.
Accordingly he cut down upon the arch of the spinal marrow, where the
compression was greatest, and with a small trephine of his own inven-
tion, he sawed through the arch of the spinous process, and took off the
pressure on the spinal marrow by raising the depressed portion of the

a ;

1t is well known that in cases of fracture, where the displacement
has been slight, union of the bone has been produced. There would be
no difficulty in producing this union, supposing the pressure on the spinal
marrow to be removed. There is a preparation in Mr. Brooks's collec-
tion, from a case of fracture with depression, where the person lived
long enough for the fracture to be united; and in the College of Sur-
geons there is a preparation, presented by Mr. Harold of Cheshunt,
from a case where union of the bone took place after fracture with dis-
placement. There is no danger, therefore, as to the restoration of the
arch of the bone, if the pressure on the spinal marrow could be removed ;
and it was with this view that Mr. Cline sawed through the arch. It is
right, however, to mention that, in many of these cases the spinal mar-
row is itself torn through. In some cases of fracture, with displace-
ment, it is completely torn; in others, partially, and in some not at all.
In cases where it has not been torn, there would be hope from such an
operation ; and it is in these cases that the operation has been performed.
Mr. Tyrrell has attempted the operation since Mr. Cline; but hoth
cases have terminated unfavourably. Whether future experiments may
be attended with better success, it is impossible to say. The proposal
was plausible ; the operation was easily performed ; and as to the result
if the spinal marrow were not torn, there seems no reason why a person
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should not recover after such an operation. We are obliged, however,
to speak doubtingly on this subject, since the first experiments have
been unsuccessful. ~ If you could save one life in ten, ay, in a hundred,
by such an operation, it is your duty to attempt it, notwithstanding any
objections which some foolish persons may have urged against it. Sup-
pose any one present were in this state himself; suppose him put to
bed with a paralysis of his lower extremities, and fully acquainted with
the inevitable result if nnthin% were done; would he not be glad to have
an attempt made to save him? Would it not be foolish and unmanly to
say he would rather die than have such an attempt made? The opera-
tion is not severe; it cannot add to his danger; and as to the pain, no
man is a man who would regard it. In the two cases in which the
attempt was made, the operation did not shorten life; on the contrary,
there is reason to believe that it prolonged it. You will be justified,
therefore, in making the attempt. Though I may not live long enough
to see the operation frequently performed, I have no doubt but it will
be occasionally performed with success. There is no reason why it
should not; and he who says that it ought not to be attempted is a
blockhead.”—Sir A. Cooper’s Lectures on Surgery, pp. 152, 153.

“It has been proposed,” Mr. Liston observes, *“ to treat the spine, in
cases of severe and alarming fracture, in the same manner as the cra-
nium, by trephining ; and some have recommended this in almost all
kinds of injuries. I allude to the practice, only to condemn it. The
spinal cord is generally displaced and compressed by the lower portion
of the fractured body of the bones. One cannot easily comprehend
what an operation is to effect in such cases: further notice of this pro-
ceeding is unnecessary, seeing that, as far as I know, it has been unani-
mously discarded by the profession from amongst the list of surgical
operations.”—Liston’s Elements of Surgery, second edition, p. 697.
“The great objection,” says Mr. Lawrence, * to this proceeding is, the
uncertainty respecting the precise seat of injury, and the precise mode
in which the spinal cord has been injured, or continues to suffer pres-
sure. This operation of exposing and taking away part of the vertebral
column, is really a very serious, and I may say, a very delicate affair;
it is an operation which, if it were done when the contents of the spinal
canal were perfectly uninjured, would, I think, be likely to be followed
by inflammation of the membranes and cord; it would be likely to pro-
duce mischief, even if no mischief had existed before. For these various
reasons it appears to me that the proposal of taking out the spinons
processes of one or two of the vertebrse ought not to be entertained.”



CHAPTER VL
INJURIES OF THE HEAD.

FRACTURES OF THE CRANIUM.

(lzuses.—From the manner in which the different bones of the cra-
nium are arranged, an ovate or spheroidal box is formed, which resists
external violence, after the manner of arches, according to Bertin, and
of spheres according to Béclard; yet it is frequently fractured, and in
the majority of instances these fractures are produced by the direct
application of force to the injured part, as when a person is struck, or
falls upon the head, and the bone is broken exactly where the blow or
fall was inflicted. The cranium, however, does not always give way
where it was struck, but sometimes at a distant part, forming the frac-
ture by counter-stroke of the British, the fracture par contre-coup of the
French authors.

Fractures of the base of the cranium, in the great majority of in-
stances, are caused by counter-stroke; the reason of which is easily

explained. If a great weight fall upon

Fig. 46, the top of the head while the body is

erect, or if the top of the head be struck
by an obtuse body, the force thus applied
above has a tendency to produce expan-
sion of the lateral parietes, and to force
the base of the eranium against the apex
of the spinal column. It is evident that
in such circumstances the cranium is acted
upon by two forces : the violence applied
to the top of the head acting downwards,
and the resistance offered by the vertebral
column acting upwards, so that a fracture
of the base is often the result. In like manner, when in falling from a
great height, the top of the head or vertex comes to the ground, the
resistance of the ground acts on the top of the head, and the whole
momentum acts throngh the medium of the spinal column on the base.
The cranium, being thus included between two forces, gives way at its
weakest part, that part being the base. Sometimes, however, fractures
of the base are produced without a fall or blow on the head itself, as
when a person falling from a great height alights upon the nates ; the
spinal column being thus brought suddenly into a state of rest, offers

Fig. 46. Fracture across whole base of the gkull, produced by a fall on the crown
of the head. The patient was admitted into my wards in the Royal Infirmary. From
a preparation in my museum.
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resistance to the head, which being still in projectile motion, has its
base foreibly driven against the spine, and a fracture may be the result.
In each of these three cases, the head is acted upon by two forces with
greater or less violence,

Sir Benjamin Brodie, in a very interesting paper on Injuries of the
Brain, in the fourteenth volume of the Medico-Chirurgical Transactions,
says at p. 529,—* It has been observed to me, however, by Mr. Earle,
that he has not known a fracture of this kind (7. e. by counter-stroke),
to take place, execept when the blow seems to have operated in such a
manner as to impel the occiput forcibly against the atlas, the line of
fracture passing trl)lrough the former bone, where it rests on the latter.
My own experience corresponds very nearly with that of Mr. Earle.
The only well-marked cases of fracture of the eranium, in which the
fracture could be attributed to the effects of contre-coup, which have
fallen under my observation, were similar to those he has mentioned.
I do not, however, mean to assert that such fractures absolutely never
oceur, independent of the reaction of the atlas. Among the cases re-
corded in the Prize Memoirs of the French Academy of %urgerjr, there
are some which show that the thing does happen; and Mr. Bell has
afforded an ingenious and scientific explanation of the mode in which it
happens. It is, however, worthy of remark, that the only two cases
which Mr. Bell has adduced in illustration of what he has advanced,
are those in which the fracture extended across the occiput, in the one
gasai?‘g through, in the other close to the foramen magnum of that

one.

Fractures of the base of the cranium are not invariably caused by
counter-stroke. Sometimes, when violence is directly applied to the
oceiput or the lateral parts of the cranium, it is not only sufficient to
produce fracture of the part to which it is applied, but also to extend
the fracture to the base. Of this I have seen two instances:—one, in
which the fracture extended forwards to the body of the sphenoid bone,
in consequence of a fall on the occiput, and the other, in which it ex-
tended along the whole base of the skull, in consequence of a kick from
a horse on the mastoid process.

Of fractures of the eranium it may be observed, that those of the hase
in most instances result from counter-stroke, while those in other situa-
tions are invariably occasioned by direct violence.

ARRANGEMENT OF FRACTURES OF THE CRANIUM.

These fractures present every possible variety of form, from the most
simple fissure to the most complicated fracture extending in many diree-
tions, and accompanied with depression. The ancient writers divided
fractures of the cranium into many different varieties, distinguishing
each by an appellation descriptive of its form, or of some peculiarity in
the relation of the fractured parts; but these appellations, as they bur-
dened the memory without ﬁading to any useful practical results, are
now abandoned. To show clearly the views now entertained respecting
the nature and treatment of these injuries, it will be convenient to
arrange them in the following six classes. First, Simple fissure, or
fracture unattended with depression. Second, Simple fracture with
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depression. Third, Punctured fracture. Fourth, Compound or open
fracture. Fifth, Fracture of the external table alone; and Sixth,
Fracture of the internal table alone.

I. SIMPLE FISSEURE, OR FRACTURE UNATTENDED WITH DEPFRESSION,

As in this injury there is no wound in the soft parts, and the broken
pieces preserve their proper level or equality of surface, and as the
simple interruption to continuity of the bone produces no symptom de-
noting its presence, it often escapes detection, and continues during life
a matter of uncertainty. Simple fracture, considered in itself, is by no
means a dangerous injury, and when its existence is suspected, and there
is no accompanying injury of the parts within the cranium, it is not
necessary to do more than enjoin every prudent precaution against the
occurrence of inflammation. The violence which breaks the bone may

ive rise to separation of the
gum mater, laceration of the
brain, extravasation of blood
within or upon the brain, or
above or below the dura mater,
or to simple fissure of the outer
table and fracture with depres-
sion of the inner; and in con-
sequence of some of these ac-
companying conditions within
the head, there may be con-
cussion immediately after the
injury, or the symptoms of compression or of inflammation of the brain
or its membranes may appear, with all their usual consequences, to a
dangerous or even fatal extent. The treatment of these conditions will
be afterwards described.

Fig. 47.

II. BIMPLE FRACTURE WITH DEPRESSION.

The local signs of this injury are,—an inequality of the surface of
the cranium, varying in extent according to the amount of depression,
and usually the appearance of a bruise of the scalp. Sometimes the
fragments are movable; in other instances the depressed portion is
quite unyielding. There is a condition of scalp, frequently presenting
itself after a contusion, more especially if inflicted by a flat body, which
is very deceptive, and apt to make the inexperienced observer suppose -
that the depression of bone is to a much greater extent than it really
is, and even to produce the impression that the bone is driven in, when
no fracture really exists. I refer to the swelling caused by extravasa-
tion. Into the cellular tissue surrounding the contusion blood becomes
extravasated, and this raises up the soft parts to a considerable extent,
whereas, at the bruise itself, if the contusion has been severe, the soft
parts remain compressed in consequence of the cellular tissue having
been deadened and the vessels paralysed by the bruise. The swelling

Fig. 47. Simple fissure of cranium, produced by a fall on the side of the head. The
case occurred in the experience of my colleague, Dr. Dyce. From a preparation in my
MIEENm.
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is remarkably firm, and the impression given to the finger by the extra-
vasated blood so closely resembles that given by the margin of a frac-
tured portion of bone, that it is very likely to deceive an unguarded
observer. This condition of
the soft parts should be al- Fig. 48.
ways kept in mind, lest the -
surgeon be deceived, either
into the supposition that
there is depression where
none exists, or into the opi-
nion, when it is present, that
it is to a greater extent than
is really the case. If the
injury be not inflicted by a
flat body, the whole of the
scalp may be elevated at the
injured part. Extravasation
may be found in three dif-
ferent situations, namely,
between the integument and
the tendon of the occipito-frontalis muscle, between the oceipito-frontalis
muscle and the pericranium, or between the latter and the bone.
Besides the local appearances here described, fracture with depression
may be attended with the usual symptoms of compression of the brain ;
for an account of which I must refer the reader to the chapter on Com-
pression.

In regard to these symptoms, the intelligent surgeon will not only
keep in mind the different conditions on which they depend, but in order
to arrive at a correct diagnosis, and to ascertain from which of the
various different conditions the symptoms in any particular case may
proceed, he will inquire very minutely into the history of their appear-
ance. Compression of the brain, proceeding from external injury, may
be occasioned by a depressed portion of bone, or extravasation of blood,
or the formation of purulent matter. The time when the symptoms
made their appearance, will be found the surest guide in determining to
which of these three causes they are to be attributed. When a depressed
portion of bone oecasions the compression, the symptoms present them-
selves from the very occurrence of the injury; when extravasation of
blood is the cause, the symptoms do not appear immediately, except
sometimes in a very slight degree, and it is not until a considerable
guantitj' of blood has collected, that they show themselves very deci-

edly. When a patient, having been stunned by an injury cf the head,
recovers from the stun, and symptoms of compression afterwards appear
and gradually increase, there is then reasonable ground for supposing
that they arise from effusion of blood. When the compression is caused
by the formation of matter, it does not appear for several days, and is
preceded by the symptoms of inflammation of the brain, or its mem-
branes. Thus the history of the symptoms is a useful guide in deter-
mining the cause on which the compression depends. It is important

—

———

Fig. 48, Fracture of cranium with depression. From a preparation in my museum.
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to remember that the injury of the one table scarcely ever corresponds
with that of the other, the inner being almost always fractured to a
greater extent than the outer, and the actual depression of the inner
table being much greater than would appear from the examination of
the outer part of the cranium. It is a remarkable fact, but one of which
the records of surgery furnish many examples, that there is no certain
correspondence between the symptoms of compression, and the extent
to which a portion of the bone may be depressed. In some instances
where the depression has not been to a great extent, the symptoms have
been decidedly marked ; in others, the symptoms have been very slight,
when the depression has been manifest and considerable. Hence the
statement of an eminent modern writer, * It is extraordinary and unac-
countable, but it is not less true, that no calculation of the bad effects
can be made, by the degree to which a part of the skull is depressed.”
Several very interesting cases confirmatory of this fact will be found in
Thomson’s Observations made in the military hospitals in Belgium,

Treatment.—The object to be aimed at by treatment varies accord-
ing to the presence or absence of the symptoms of compression. In the
absence of these symptoms, the indication of treatment is to prevent the
occurrence of inflammation, and for that purpose the strict antiphlogistic
regimen, consisting of low diet, rest, ang quietude, should be enjoined.
It is also advisable to shave the head, to keep it cool by means of cold
applications, to administer some smart purgative, and in some habits of
body, it is prudent, even as a precauntionary measure, to have recourse
to depletion, provided there be much reason to apprehend inflammatory
action. It would, however, be extremely injudicious to have recourse
to depressing treatment in the period of collapse which immediately sue-
ceeds such an injury; and after this period is passed by, the extent to
which this treatment ought to be carried should be regulated by the age,
habits, and constitution of the patient, and the particular circumstances
of the case.

If symptoms of depression be present, then the immediate object to
be aimed at, is to relieve the brain from pressure; and the means to be
taken, in the first instance, for that purpose, will depend on the extent
of the depression, and the urgency of the symptoms. If the bone be
not depressed to a very great extent, and if the symptoms be not ex-
tremely urgent, the attempt should first be made to relieve the pressure
of the brain by bleeding, purging, and the constant application of cold
to the head after it has been shaved. Under this alleviating treatment,
the brain sometimes becomes accommodated to its new condition, and
the symptoms disappear. If after the proper measures have been em-
ployed for a moderate period, the symptoms still continue, then the de-
pressed portion of bone must be elevated. But if the depression be not
only manifest, but also to a great extent, and the symptoms of compres-
sion be very strongly marked, then the surgeon is justified in elavatin%
the depressed portion of bone without waiting to ascertain the effect o
the alleviating treatment recommended above. It appears, then, that in
this variety of fracture, the circumstances under which the surgeon is
warranted in proceeding to operate, are,—either when the symptoms
continue unabated after the judicious employment of bleeding, purging,
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and the constant application of cold to the head; or, without waiting
for the employment of these remedies, when the symptoms are alarm-
ingly urgent, and the bone depressed to such an extent as to leave no
hﬂ{:e of the brain becoming accommodated to its unnatural condition,
When, in either of these cases, the surgeon has resolved to elevate the
depressed portion of bone, he should first expose the fracture by making
a crucial incision, and then raise up the bone by means of some of the
different forms of elevators used for that purpose. If, as is often the
case, it should be impossible to introduce the elevator underneath the
depressed portion, the surgeon is justified in trephining, his object
being, not to saw out the depressed

portion, but to remove a part of the Figs. 49-54,

bone which is not depressed, so as ,
to admit of the introduction of the
elevator, by which the depressed
part may be raised to a level with
the surrounding parts of the cra-
nium.

I cannot conclude this chapter
without referring to a most extra-
ordinary case, which shows, that at
a very distant period from the ac-
cident, the symptoms of compres-
sion may be removed and the patient
restored to his ordinary powers of
body and mind, The case seems
to have produced a deep impres-
sion on the mind of Sir Astle
Cooper, who records it in the fﬁ{
lowing words :—* The other cir-
cumstance which I shall mention,
is one, which, whether we regard
it in a physiological or surgical
point of view, is perhaps one of the
most extraordinary that ever oe-
curred ; and, as connected with
surgery and physiology, I am sur-
prised it has not made a greater
impression on the public mind than
it appears to have done. A man
was pressed on board one of his
majesty’s ships, early in the late
revolutionary war. While on board
this vessel in the Mediterranean,
he received a fall from the yard-
arm, and when he was picked up
he was found to be insensible. The
vessel soon after making Gibraltar,
he was deposited in an hospital in that place, where he remained for
some months still insensible, and some time after he was brought from
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Gibraltar on board the ¢ Dolphin’ frigate to a depdt for sailors at Dept-
ford. While he was at Deptford, the surgeon under whose care he was,
was visited by Mr. Davy, who was then an apprentice at this hospital,
The surgeon said to Mr. Davy, *I have a case which I think you would
like to see. It is a man who has been insensible for many months; he
lies on his back with very few signs of life; he breathes, indeed, has a
pulse, and some motion in his fingers; but in all other respects he is
apparently deprived of all powers of mind, volition, or sensation.” Mr.
Davy went to see the case, and on examining the patient found that
there was a slight depression on one part of the head. Being informed
of the accident which caused this depression, he recommended the man
to be sent to St. Thomas’s Hospital. He was placed under Mr. Cline,
and when he was first admitteg into this hospital, I saw him lying on
his back, breathing without any great difficulty, his pulse regular, his
‘arms extended, and his fingers moving to and fro to the motion of his
heart, so that you could count his pulse by this motion of his fingers.
If he wanted food he had the power of moving his lips and tongue; and
this action of his mouth was the signal to his attendant for supplying
his wants. Mr. Cline, on examining his head, found an obvious depres-
sion; and thirteen months and a few days after the accident he was
carried into the operating theatre and there trephined. The depressed

ortion of bone was elevated from the skull. While he was lying on
the table, the motion of his fingers went on during the operation ; but
no sooner was the portion of bone raised than it ceased. The operation
was performed at one o'clock in the afternoon. And at four o’clock as
I was walking through the wards, I went up to the man’s bedside, and
was surprised to see him sitting up in his bed. He had raised himself
on his pillow; I asked him if %E felt any pain, and he immediately put
his hand to his head. This showed that volition and sensation were
returning. In four days from that time the man was able to get out of
bed, and began to converse; and in a few days more he was able to tell
us where he came from. He recollected the circumstance of his having
been pressed, and carried down to Plymouth or Falmouth; but from
that moment up to the time when the operation was performed (that is,
for a period of thirteen months and some days) his mind remained in a
state of perfect oblivion; he had drunk, as it were, the cup of Lethe;
he had suffered a complete death, as far as regarded his mental, and
almost all his bodily powers, but by removing a small portion of the
bone with the saw, he was at once restored to all the functions of his
mind, and almost all the powers of his body. It appears, therefore,
that in cases of depression we should not be prevented from trephining,
however distant the period may be at which the accident occurred, and

the patient may, after any interval, be restored to the powers of body
and mind."”

IIl. PUNCTURED FRACTURE.

When a fracture is caused by a sharp body, such as a corner of a
stone, or by any pointed instrument, such as a 'anc-net or a pitchfork,
or by a sharp-pointed body of any kind, which applies force with con-
centrated effect, it usually presents the appearance of a cavity, or mere
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puncture, and is hence called a Fig. 55.
punctured fracture; and because
there are often numerous fissures
radiating on every side from the
centre, it is also called star-like or
radiated fracture. From the man-
ner in which such a fracture is oc-
casioned it is often attended with a
wound of the soft parts. The in-
ternal table is, on account of its
brittleness, injured to a greater ex-
tent than the external, and there
is one circumstance in this form of
fracture which renders it so exceed-
ingly dangerous as to require imme-
diate recourse to an operation, even
in the absence of compression, or of
every bad symptom. This circum-
stance is, that spicular portions of the internal table are always driven
inwards, and if these be not removed, it iz almost certain that inflamma-
tion will be excited, and if so, the ordinary remedies will have no effect,
while the exciting cause continues; and if the operation be delayed
until inflammation has taken place, it will then be too late to.save the
patient. In short, the very existence of this form of fracture impera-
tively calls for an operation. On exposing the fracture the depressed
portions should be raised ; and if it be impossible to introduce the ele-
vator or forceps, it will be necessary to remove a small part of the sound
portion of the cranium for the admission of the instrument. After the
canse of irritation has been removed, and the edges of the wound been
approximated, the treatment will consist of the rigid institution of anti-
phlogistic regimen to prevent inflammation, and to subdue it in case of
its occurrence.

IV. COMPOUND OR OPEF FRACTURE WITH DEPRESSION.

On this important subject, Sir Astley Cooper remarks, ¢ Compound
fracture is followed very generally by inflammation of the brain, and it
will be of no use to trephine, when inflammation is once formed. It
might be thought that it would be time enongh to perform this operation
when inflammation had appeared; but this is not the case; for if inflam-
mation comes on, the patient will die, whether you trephine or not; and
you will be so far from arresting its final progress by trephining that the
operation will add to the danger of the inflammation. When inflamma-
tion of the:dura mater and membranes has been excited by depression
of the bone, you cannot retard the progress of death by performing the
operation.”

Sir Astley Cooper enforces these principles by cases, and concludes
by saying, ¢ The elevation of the bone is never followed by any mis-
chief; but if you do not raise it, and inflammation follows, it will be

Fig. 55. From Liston.
14
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too late to attempt to save the life of the patient.” .In .referenc_u to this
doctrine laid down by Sir Astley Cooper, Sir Benjamin Brodie, after
referring to the fact that many persons undoubtedly have recovered, in
whom there was at the same time a wound in the scalp and a fracture
with depression of the cranium, although no operation was performed,
and after referring to examples published by Mr. Abernethy, and various
cases which occurred at the battle of Talavera de la Reyna, and were
communicated by Mr. Rose, Surgeon to the Coldstream Regiment of
Guards, goes on to say, “I have conversed also with other surgeons,
whose experience has compelled me to doubt the aceuracy of Sir Astley
Cooper’s conclusion. The question, however, is not to be decided merely
on these premises. Many persons may do well without an operation,
who suffer from what Sir Astley Cooper denominates a compound frac-
ture of the eranium, and yet it may remain to be determined what is
the probability of suppuration taking place in these cases as compared
with those in which the scalp remains uninjured. For many years I
have preserved notes of a large proportion of the cases of injury of the
head, which it has fallen to my lot to witness. Among them, of course,
are many in which there was fracture with or without depression, fol-
lowed by suppuration between the dura mater and the bone. On refer-
ring to these for further evidence on this interesting subject, I find that
the cases in which suppuration takes place where the sealp is entire,
have been comparatively rare; bearing a very small proportion indeed
to those cases in which suppuration has followed a fracture complicated
with a wound of the scalp. Such is the result of my own experience
during a considerable period of time, and which I am enabled to give,
not merely from a general recollection of what I have seen, but on the
authority of written notes, made at the bedside of the patients, and, for
the most part, before the question which they illustrate had ever pre-
sented itself to my mind. Taking all these facts into consideration,
and endeavouring to give its proper value to what may be urged on
either side of the question, I cannot but acknowledge, whatever may
have been my first impression on the subject, that it appears to me at this
moment that the views of Sir Astley Cooper are WEIF founded, and that
in those cases in which a depression of bone exists, without any symp-
toms, or with only very trifling symptoms, arising from it, the surgeon
can follow no better general rule than this; if the depression be exposed
in consequence of a wound of the sealp, let him apply the trephine, and
elevate the depression; but if there is a depression without a wound of
the scalp in consequence of the accident, let him not make such a wound
by an operation.”

From the above, it will be evident that the views of Sir Astle
Cooper, as to the necessity of trephining in compound fracture wit
depressmt}, in the absence of any symptoms of pressure, received, after
much deliberation, the decided approval of Sir Benjamin Brodie.
different opinion, however, is maintained by many surgeons; and Pro-
fessor Samuel Cooper, as will appear from the f{;lluwmg extract from
his lectures, seems inclined to agree with those who do not recommend
an operation, except when symptoms of compression are present. In
speaking of the doctrine laid down by Sir Astley Cooper, he says, “1T
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cannot say that the observations which I have had opportunities of
making on this point of surgery, would have led me to adopt this opi-
nion.” Sir Philip Crampton remarks on this subject, *In Dublin we
conform in general to the rule of practiee originally laid down by Dease,
who preceded Desault by many years, namely, in fractures of the skull
with depressed bone, whether complicated by wound of the scalp or other-
wise, no attempt should be made to raise the depressed bone, unless
very decided symptoms be present of compressed or irritated brain.”

Sir P. Crampton mentions that he has seen many cases terminate
very favourably without the trephine, and refers to some in the very
interesting paper in which he states the above views. On this point it
will be evident that Sir P. Crampton and Professor Samuel Cooper are
agreed, and that their opinion is opposed to that of Sir Astley Cooper
and Sir Benjamin Brodie. Some surgeons are of opinion that in the
absence of compression, trephining is justifiable only when the compound
fracture partakes of the nature of punctured fracture; and others, that
the surgeon should be guided by the extent of the depression, the con-
dition of the fragments, and the possibility of elevating them without
increasing the wound of the scalp. For my own part, as Sir Astley
Cooper’s opinion is given with so much decision, and is founded on so
extensive an experience, I should very much hesitate to advise any
different procedure.

V. FEACTURE WITH DEFPRESSION OF THE EXTERNAL TABLE.

Fracture of the external table, with depression into the diploé, can-
not take place either in early life or frequently in old age, as the skull
is, at both these periods, comparatively thin and without diploé; but
that it has taken place in tEe middle period of life, is no longer a
matter of uncertainty. This condition of the external table, the internal
remaining at the same time perfectly entire, has now been demonstrated
by many specimens, in which the occurrence of reunion proves that the
patients must have lived for some time after the injury. The possibility
of this condition suggests the propriety of caution in forming a diagnosis,
and furnishes a reason why mere depression of a part of the eranium
does not, if unaccompanied with compression, warrant the performance
of trephining.

If unattended with econcussion, this injury is not likely to lead to an
serious consequences, nor does it require any treatment beyond the
fhreu;:utiﬂns proper to be attended to, after every kind of injury about

e head.

¥I. FEACTURE WITH DEFPREBEION OF THE INTERNAL TAEBLE.

The records of surgery furnish various examples of this fracture,
every instance of which, attended with unfavourable symptoms, must
form a case of great anxiety and difficulty to the surgeon. Professor
Samuel Cooper records a case of this kind, with urgent symptoms, in
which he performed the operation of trephining at Brussels, after the
battle of Waterloo. The external table was perfectly entire, but a
]arEE splinter of the inner was driven more than an inch into the brain,
and on its removal the patient’s senses and power of voluntary motion
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returned. The part of the skull to which the trephine was applied, did
not, of course, present any depression, and it was selected because the
appearance of the scalp showed that there the external violence had
been inflicted. In Dr. Hennen's Military Surgery, a case is recorded
in which the external table was entire, and the internal splintered and
driven more than half an inch into the brain.

If a patient has been struck, or has fallen upon a certain part of his
head, and if the external table be entire, and the symptoms of compres-
sion supervene, the difficulty of diagnosis is sometimes very great, for
the history of the symptoms is almost the only guide to the surgeon in
forming a conjecture as to whether the symptoms be caused by depres-
sion of the internal table, by extravasation of blood, or by matter ; and
yet it is sometimes impossible, from the history, to arrive at a decided
opinion, because although it is true that in depression the symptoms
which indicate the state of the brain come on immediately after the
injury, and in extravasation, some time elapses before they appear, and
they become more distinctly marked as the blood is eﬁ'useg from the
ruptured vessels; still, in a case of extravasation, the patient may have
been insensible in the first instance from being stunned, or from the
concussion of the brain, and before the insensibility from this cause
has worn off, insensibility from compression may have come on; in such
a case, the patient having been insensible from the very occurrence of
the injury, it would be impossible to determine whether the compression
has been caused by extravasation, or by fracture with depression ; and
accordingly we find that in some successful cases, in which trephining
was performed, in the expectation of finding the cause of pressure to
be blood extravasated under the cranium, it turned out to be fracture
with depression of the inner table. But supposing the injury of the
internal table has given rise to extravasation of blood, or the formation
of matter, although the surgeon should think that there is little doubt
which of these is the cause of the symptoms in any particular case, still
he has no certain guide as to the precise seat of the collected matter;
he has no decided and unequivocal symptom to enable him to determine
whether the blood be above or below the membranes of the brain, and
consequently the real nature of the case, and the exact condition of the
patient, must be very uncertain, and the indiecations of treatment ex-
tremely doubtful and precarious. It would be saying too much to affirm
that in every instance the surgeon should confine himself to the use of
the alleviating remedies for pressure, formerly enumerated, and that
what has very appropriately been called * exploratory trephining”
should never be performed in any case. The case in which the indica-
tion of treatment would be most clear, and the operation, if ever ad-
visable, most warranted, is where symptoms of compression come on
after an injury in the situation of the middle meningeal artery. On
this subject Sir Benjamin Brodie remarks :—* Where no fracture is
discovered, yet if there is other evidence of the injury having fallen on
that part of the cranium in which the middle meningeal artery is situ-
ated, the use of the trephine may be resorted to on speculation, rather
than that the patient should be left to die without an attempt being
made for his preservation. I cannot indeed adduce any particular
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experience of my own in favour of what is here recommended ; but I con-
ceive that the instances which have been recorded, in which the middle
meningeal artery has been ruptured without any fracture of the bone,
and the known fact that there is sometimes a fracture of the inner
table, sufficiently justify such an experiment in desperate cases, or even
in those in which there is much danger.”

On the very important and interesting subject of fractures of the
eranium, I must limit myself to the above observations; but at the con-
clusion of the chapter on Compression of the brain, will be found an
enumeration of the conditions, in which, according to the views now
entertained regarding the treatment of injuries of the head, the opera-
tion of trephining is considered advisable.

CONCUSEION OF THE BRAIN.

("auses.—The injury which is termed by British authors ¢ Concussion
of the Brain,” by French, *Commotion,” and in common parlance
“ stunning,” is produced by one or other of the three following causes :
—a blow, or a fall, on the cranium itself, or a fall from a considerable
height on some other part of the body, as the buttocks, or the feet, by
which a sudden shock is communicated to the brain, through the medium
of the vertebral column. I lately had under my care a mason, in whose
case there were strongly-marked symptoms of coneussion, caused by his
falling from the second floor of a house on his buttocks; and I am at
present attending a female, who, in consequence of the horse becoming
restive, jumped from the top of a cart loaded with hay, and alighting
on her feet sustained fracture of one leg, and concussion of the brain.
The spine in these circumstances is suddenly brought into a state of
rest, and the head being still in projectile motion, is forcibly struck
against the summit of the vertebral column : the sudden jerk thus com-
municated to the brain occasions * concussion.”

Symptoms.—For facilitating the description of the symptoms of con-
cussion, it will be convenient to adopt Mr. Abernethy’s arrangement of
them into three stages ; an arrangement not only advantageous for pro-
moting a clear understanding of the symptoms, and for reconciling by
accurate discrimination some of the various descriptions of them given
by previous writers, but valuable also, together with his other observa-
tions, as having led to more correct and scientific views of practice than
formerly prevailed. By referring to his Surgical Observations on
injuries of the head, it will be found that he arranged the symptoms
into three stages, which he called the first, second, and third. ;.'Fhe first
stage, which immediately follows the injury, is one of collapse, in which
there is insensibility, with derangement of bodily powers ; the second is
one of reaction, in which there is, to a greater or less extent, some return
of sensibility, and restoration of bodily powers; and the third is one of
inflammation of the brain, indicated at first by inereased excitement of
that organ, and increased vascular action; and this stage is certainly
not the least important of the series of consequences which result from
concussion.

In well-marked examples the different stages are characterized by the
following symptoms.
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In the first stage, the operations of mind are in many instances sus-
pended, and often to such an extent, that consciousness is entirely lost
for the time ; the functions of the brain and of the organs of sense are
also suspended, so that there is complete insensibility to all external
impressions. Common sensation and voluntary motion are also lost for
the time; and often the loss of sensation is so great, that the patient
gives no indication of being pained, on pinching or irritating the skin ;
n short, he does not feel any injury inflicted on him; and with regard
to motion, it does not so much seem to be the power of contractility that
is lost, as the power of voluntarily combining the action of the muscles,
80 as to perform any particular movement. The operations of mind,
and the powers of sensation and of voluntary motion, are usually sus-
pended together, but I have seen instances in which the loss of the one
18 greater than that of the other; and Sir Astley Cooper records a well-
marked example in a gentleman, who at one time, in the absence of his
attendant, got out of bed, bolted the door, passed water, and went to
bed again, and yet he was =o insensible, that every attempt to geta
word from him was ineffectnal, and Sir Astley Cooper says, he does not
believe the noise of an earthquake would have succeeded in rousing him
from his lethargy. The countenance is pale and collapsed ; the surface,
especially at the extremities, cold ; the respiration is by some observers
said to be easily and naturally performed ; in slight cases, certainly, it
18 almost natural, but in such as are well marked, it is very feeble and
without stertor. The pulse is weak, slow, fluttering, and often inter-
mittent, and in the extremities scarcely perceptible. The pupils con-
tract on the application of light, showing that the retina is not perfectl
insensible, and as regards the size of the pupil, in the cases of which{
have kept notes, it was usually contracted when the concussion was
slight, and dilated when it was very severe. Some authors have occa-
sionally found one pupil contracted and the other dilated, and in the
first instance, not dilating in darkness, nor contracting farther when the
light was suddenly increased. Vomiting is an early symptom, and is
referred to that well-known sympathy between the brain and stomach,
of which so many examples could be given; a sympathy maintained
through the pneumogastric nerves. If the concussion be severe, and
the symptoms continue long, there may be the same condition of the
urinary organs as in compression, the rationale of which condition will
be explained in the chapter on Compression.

The above symptoms may be changed into those of the second stage,
or into those of compression, or they may terminate fatally without
passing through any further change.

In the second stage, the operations of mind are not so completely sus-
pended as in the first, and the insensibility is diminished, although still
8o great, that ordinary impressions produce little effect, and the powers
of attention and perception are still in a great measure lost; the func-
tions of sensation and volition ave also in a considerable degree restored.
In consequence of this alleviation, although the patient lies as in a kind
of sleep, it is possible to rouse him for an instant. By putting a ques-
tion to him in a loud, sharp tone of voice, an answer is obtained in a
monosyllable, and in such a manner, as if his attention were taken up
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about something else, and he instantly relapses into his former state.
Such questions seem to be more readily answered, if they refer to the
patient’s state. The pupil is usually contracted, and the sensibility of
the retina is evinced by the patient drawing his head from the light,
when the eyelids are opened. The functions of the organs of sense,
though much less acute than naturally, are not entirely suspended ; and
sensation and power of motion are in a great measure restored, as will
be shown by his drawing away his limbs when they are pinched.
Although the patient lies in a comparatively insensible state, and gene-
rally in the position in which his body happens to be placed, yet there
are occasional fits of restlessness, and in this respect concussion differs
from compression, inasmuch as in the latter state, there is uniform and
permanent insensibility with total loss of the power of motion. The
circulation and respiration are more vigorous in the second stage than
in the first ; and in consequence, a natural warmth is diffused over the
body. The pulse is firmer, fuller, and stronger; and if the patient be
so far recovered as to be able to raise himself up, or to make any exer-
tion, a condition of pulse will be perceptible, which is quite characteristic
of concussion ;—1I refer to its very great acceleration when the patient
rises up, or makes exertion of any kind. Sometimes when the pulse is
not more than from seventy to eighty in the recumbent posture, it is so
greatly accelerated by the patient’s rising, as to reach from one hundred
and twenty to one hundred and thirty in a minute. There is also in
general, an unusually strong beating of the carotid vessels, especially on
making exertion; and when the patient is able to deseribe his feelings,
he generally complains of headache. I lately had under my care a
lady with concussion of the brain, in whose case great throbbing of the
carotid vessels, and great acceleration of the pulse continued for a ve

considerable time after all other traces of the injury had disappeared.

The above symptoms may gradually subside, or they may pass into
those of compression, or into those of the third stage.

T'he third stage is one of pure inflammation of the brain, and is indi-
cated by great pain in the head, increased heat and throbbing of the
vessels about the head, full and flushed countenance, intolerance of light
and sound, of light, sometimes even through the eyelids, suffusion of the
eyes, watchfulness, restlessness, and delirium, together with great quick-
ness of pulse, heat, and dryness of skin, diminution of secretion, and in
short, all the usual symptoms of irritative fever.

These symptoms may yield to remedies, or they may pass into the
symptoms of compression, and prove fatal in the way of coma.

Such are the symptoms of coneussion in well-marked examples, when
the disease runs its course; but, as in other injuries, the symptoms vary
according to the violence of the concussion, so that between slight, tran-
sient stunning, which wears off in a few minutes, and the state described
above, there are many intervening shades. Sometimes, the patient
appears merely to have received a slight stun, and in a few minutes he
is quite well ; in other instances, the symptoms are more marked and of
longer duration, yet they wear off without being succeeded by any signs
of the inflammatory stage ; and in other instances, the disease runs its
course, and the patient falls a vietim to it, death taking place in the
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way of coma. Sometimes concussion and compression exist together,
and the phenomena of these two states, are so intermingled, that the
surgeon is occasionally at a loss to determine on which condition chiefly
the symptoms depend.

CONSEQUENCES OF CONCUSSION BSOMETIMES ORBSERVED.

Some patients recover from even very severe forms of concussion,
without having in after life any trace whatever of the injury ; but others
are found to suffer various affections resulting from it, for a considerable
time after their recovery, or even through their whole life. These con-
sequences may affect either the mind or the body. The power of con-
tinuous attention is often lost, or very much diminished ; slight weak-
ness of intellect, and even complete mental imbecility have sometimes
been ocecasioned ; but of all the mental powers, the memory is most fre-
quently affected, the injury being attended with this peculiarity, that
all recent events and impressions are forgotten, while those of an earlier
period are remembered. For example, it has been found that a patient,
who before concussion, conversed in a language recently acquired, had
on his recovery entirely forgotten it, but that he was still able to speak
a language which he had acquired long before. In some cases, the
recollection has been lost of almost all impressions of a late date, while
those of early life are distinctly remembered. This affection of the
memory has been compared to that which takes place in old age, and it
has been said, that in this respect, patients appear, as far as memory is
concerned, as if they had suddenly grown old. In some instances, the
affection of the memory has a different character, and the patient is
unable to remember the proper word to be used for naming an object,
or for describing its quality. Desault mentions a curiouns case of a man,
- who after concussion, could remember only recent events, but after-
wards lost the recollection of everything recent, and could only remem-
ber what had occurred in his early life. It is sometimes found that
some of the organs of the external senses are permanently affected;
thus, the use of one ear, or of one eye, may be altogether lost, or the
sight considerably impaired. In some instances, the sight is affected in
a peculiar way, so that only part of an object can be seen at one time,
and the patient must move his head in order to obtain a view of the
whole object. To such an extent has this been observed in some cases,
that the patient has been unable to see all the letters of a word at the
same time. Severe vertigo, or pain of head, on making any exertion,
and great muscular weakness, are very frequently consequences of con-
cussion.

DIFFERENT WAYS IN WHICH CONCUSSION PROVES FATAL.

It would be quite foreign to the object of this work to give any
detailed account of the experiments made by physiologists to ascertain
the effect produced on the organs of circulation by injuries on the brain
and spinal cord ; but the following results of experiments on the ner-
vous centres, and the conclusion drawn from them, as bearing on the
interesting subject under consideration, may be here given. 1st. Legal-
lois, and Dr. Wilson Philip, in their experiments, carefully removed the
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whole of the brain and spinal cord, and when artificial respiration was
kept up, the action of the heart did not cease for some hours; from
which experiments, the conclusion is drawn, that the action of the heart
is independent of the brain or spinal cord. 2d. In the experiments of
the same physiologists, it was found that when any sudden and exten-
sive injury, as a violent concussion, was produced on part of the brain
or spinal cord, an immediate and great depression, or complete suspen-
sion of the action of the heart, was the result; from which it is con-
cluded that a sudden injury of the nervous centres, such as a violent
and sudden concussion, suspends the action of the heart, and thus proves
fatal ; that, in short, death occurs by syncope, or begins at the heart.
The vital power of the heart seems to be destroyed; for, when the
chest is opened immediately after death, it is impossible to excite any
contraction, and in that respeet, as will afterwards be shown, the condi-
tion of the organ is not the same as in death by coma, where the imme-
diate cause of death, as will be seen in the chapter on Compression, is
asphyxia, or suspended action of the lungs.

3d. From the experiments of Chossart and others, there appears to
be some variety as to the part of the cireulation chiefly affected by
certain injuries of the nervous centres. Chossart found in some of his
experiments, that in certain injuries of the brain and spinal cord, the
circulation in the capillaries appeared to be for some time more affected
than the action of the heart; but still it is by failure of the circulation
that such injuries ultimately prove fatal. It is only by a knowledge of
the dangers which threaten in different stages that we can be guided to
rational and seientific principles of treatment.

When concussion proves fatal in the first stage, it is by failure of the
action of the heart ; sometimes this failure is instantaneous ; sometimes
it goes on gradually increasing to a fatal termination; and sometimes
there is a very partial reaction, and then a second failure of the organs
of circulation, which proves fatal. It is evident, therefore, that the
state of the circulation must, in this stage, be watched with much
anxiety by the skilful praectitioner.

When concussion has proved fatal by failure of the heart’s action,
the heart is in some cases, particularly in those which have been very
suddenly fatal, found to be quite empty, a circumstance the cause of
which, as Dr. Alison remarks, is not easily explained. In other cases
it is distended ; but the distinguishing peenliarity is, that there is no
difference in the gquantity of blood in its right and left sides: in this
respect, also, the state of the heart is different in death by asphyxia, as
will be shown in the chapter on Compression.

Another way in which concussion proves fatal, is by compression of
the brain. This may take place soon after the injury, when blood from
the vessels of the lacerated portion of brain has had time to accumulate
in some quantity : or after reaction has taken place from extravasated
blood ; or in the third stage from serous effusion, or the formation of
purulent matter, as results of inflammation.

AFPEARANCES AFTER DEATH.

The appearances within the head vary according to the length of
time between the injury and the fatal event. Separation of the dura
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mater from the inner surface of the cranium, when the blow on the
head was severe, is a very common condition. In cases which almost
instantly, or very quickly prove fatal, laceration of a portion of the
brain is often observed ; but it has long been ascertained by the investi-
gation of surgeons that concussion often proves fatal, and that very
suddenly, without any perceptible unnatural condition either of the
cerebral substance, or of the vessels within the head; in short, without
any discernible injury of the brain, its vessels, or its membranes. In
cases rather more airanced, small specks of blood in some parts, or
laceration of the brain are met with ; and in cases still further advanced,
besides some of the above appearances, various traces _uf inflammation
are observed, such as a turgid condition of the vessels, increased vascu-
larity in the membranes or brain, or various kinds of inflammatory effu-
sion, as serous, gelatinous, or purulent, or sometimes of lymph, or
different combinations of some of the above results of inflammation.
Surgeons have been anxious to determine in what way concussion sus-
pends to a fatal extent the function of the brain in those instances, in
which no derangement of its organization is discernible on dissection.
Some suppose it may be by the sudden shock disturbing the circulation
of the brain, but others think it more probable that the structure may
be injured, although the injury may not be discovered by dissection.
Sir Benjamin Brodie seems to be of fhe latter opinion; he remarks,
“If the brain is on so minute a scale that our senses are incapable of
detecting it, it is evident that there may be changes and alterations of
structure, which our senses are incapable of detecting.” Some sur-
geons, again, seem to think that the fatat suspension of function may
be caused by condensation of the brain. Mr. Liston says, “ When a
blow is inflicted on the skull, only a slight commotion of the brain is
induced, the cranial contents are, as it were, slightly jumbled, and a
temporary and trifling effusion of its functions follows. When, however,
the stroke is more severe, the brain is separated from its eranial attach-
ments, both at the point struck, and at the part directly opposite; it is
thrown upon itself towards its centre; its substance is thereby con-
densed, its diameter in the direction of the impulse diminished, and a
separation between the brain and eranium is formed at each extremity
of that diameter. By post-mortem examinations, it has been ascertained
that condensation of the substance of the brain does exist in cases of
severe concussion. Such condensation may be sufficient to cause instant
extinetion of life, or the brain may gradually resume its former condi-
tion, or with only such slight incited action as may be required to
reunite the dura mater with the inner table of the skull.” unnh are
the opinions which have obtained on this subject, but it appears very
evident that our knowledge of it is still very imperfect.
Treatment.—There are few points on which greater diversity of
opinion has prevailed than on the treatment of concussion; indeed, two
directly opposite methods have each had their advocates. Some sur-
geons, from a supposed analogy between insensibility in fainting and
insensibility in concussion, have advised stimulants and cordials ; while
others inculcate the necessity of bleeding and other antiphlogistic reme-
dies. Pott in England, anc{ Boyer in France, insisted on the necessity
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of bleeding; the latter to an extent unknown in this country. From
the arrangement of the phenomena of concussion into three stages, from
the condition on which the symptoms depend, and from what has been
ascertained regarding the different ways in which it proves fatal, and
the dangers of each stage, rational and scientific principles of treatment
have been deduced. The treatment proper for each stage is a subject
of great practical importance.

In the First Stage, when the symptoms of depression of the powers
of life are so urgent that there is danger of death from failure of the
circulation, it would certainly be extremely injudicious still further to
depress the system by bleeding ; for this would be almost to take away
the patient’s chance of life: but, on the other hand, it would be hazar-
dous to administer wine, stimulants, or cordials, as the occurrence of

hrenitis, the condition on which the third stage depends, would be ren-
ljered more certain, and its severity, if it should occur, be in all proba-
bility increased. Such means should therefore be employed to restore
the eirculation as are not ealculated to have a permanently stimulating
effect. With this view the patient should be laid in bed, covered with
warm blankets, and having heat applied to the surface of the body,
more especially to the extremities and abdomen. When the circulation
is restored, the heat should be withdrawn. When the power of swal-
lowing is regained, if the above means should not have produced the
desired effect, and the patient be evidently in a very dangerous state,
the surgeon may venture upon the use of some of the diffusible stimulants,
such as ammonia. Since ammonia and other diffusible stimulants have
not any permanent effect on the circulation, there is not the same
objection to their use as to that of brandy, wine, or any such powerful
stimulants. The state of depression is generally but temporary, and
the reaction usually proportioned to the ﬁepreﬁsion; hence the danger
of giving any powerful stimulant. If there should happen to be lacera-
tion of the brain, which, as has been already stated, is a condition often
existing in concussion, then the period of depression of circulation tends
to diminish the danger of internal hemorrhage ; and this furnishes an
additional argument in favour of the practice of avoiding stimulants :
whereas, if the circulation be artificially excited, there is greater danger
of compression from internal hemorrhage, and of phrenitis; and it has
been already mentioned that these are two of the ways in which concus-
sion proves fatal.

In the Second Stage, the object to be aimed at is, to moderate the
reaction, and thus to prevent, if possible, the occurrence of the symp-
toms of the third stage. The patient should be placed in a cool, quiet,
dark room, and every external source of excitement avoided; the
shoulders should be a little raised ; the head shaved, and cold applica-
tions applied to it ; the bowels should be freely purged, and the diet of
the most unstimulating kind. If there be any evidence of increased
vascular action, it may be advisable to bleed from the arm: but on this
point the surgeon must be guided entirely by the state of the pulse, and
not by the insensibility, which cannot be removed by bleeding. After
the proper restoration of the circulation, if there be evidence of increased
vascular action, a moderate bleeding may prevent phrenitis; and, if
there be laceration, it may tend to arrest extravasation of blood on the
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brain. When recourse is had to bleeding in this stage, it is chiefly as
a precaution. ’ : .

In the Third Stage, the treatment is the same as in ordinary cases of
phrenitis, namely, depletion both general and local ; the efficient appli-
cation of cold to the head by means of cloths out of evaporating lotions,
or of water rendered very cold by ice, or of ice itself and water in a
bladder ; smart purging of the bowels, with low diet, and attention to
all necessary precautions for avoiding light, noise, and everything which
could prove a cause of excitement or irritation. Care, however, must
be taken that bleeding be not carried too far. The following reasons
suggest the necessity for caution. d

1. If there be laceration of the brain, the amount of inflammation
necessary for obtaining reunion may be prevented. Sir Astley Cooper
records a case which oceurred in the practice of another surgeon, where
depletion was carried too far, and on dissection there was found lacera-
tion, without any attempt at reunion.

2. Phrenitis 1s an inflammatory disease, in which it is well known
that patients do not bear depletion to the same extent as in some other
inflammatory attacks.

3. Repeated copious bloodletting produces of itself confusion of mind,
pain of head, a hardness and jerking condition of pulse, giddiness, and
other symptoms, which an inexperienced observer may mistake for the
symptoms of the injury.

When the powers of life in this stage seem to be failing, recourse may
be had to stimulants; and it is surprising how patients sometimes rally
under them in instances where the symptoms are very unpromising, and
death seems very near.

Throughout all the stages the state of the bladder must be carefully
attended to, and the catheter used, if necessary.

COMPRESSION OF THE BRAIN, OR COMA.

Symptoms.—In sanguineous apoplexy we have a good illustration of
the symptoms of compression of the brain. In well-marked cases there
18 complete suspension of consciousness and of all mental operations.
From the brain being incapable of receiving impressions from the
nerves, there is suspension of the functions of the external senses,
and of common sensation:; and from its being unable to transmit the
influence of the will through the nerves to the muscles, there is loss
of voluntary motion. The muscles are relaxed, and the body remains
in any position in which it may be placed. Both in compression and
in concussion, sensation and voluntary motion are suspended; the cha-
racteristic difference is, that in the former the suspension is constant
and uniform while the compression continues; in the latter there are,
even during the continuance of the concussion, occasional fits of rest-
lessness, and the symptoms have a tendency to wear off.

The retina is perfectly insensible; if the eyelids be opened and a
candle be placed near, no perception of light is evidenced ; the iris is
motionless, and the pupil dilated. This is the condition of iris gene-
rally found, and, therefore, regarded as a symptom of compression,
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though sometimes the pupils have been found at first contracted and
fixed, and afterwards dilated and fixed. _

The respiration is slow, difficult, and stertorous. The relaxation of
the velum pendulum palati, and of the muscles of the larynx and pha-
rynx, prevents the free passage of the air, and gives rise to the noise in
breathing called stertor. In very bad cases the air puffs out the cheeks
and lips, and elevates the latter in passing out: this is always viewed
as an unfavourable symptom. In consequence of the insensibility, the
uneasy sensation in the chest caused by the presence of venous blood in
the lungs, which under ordinary circumstances excites respiration, is
not felt ; and in addition to this, the muscles of respiration are paralysed.
It is this condition of the respiratory apparatus which is the immediate
cause of death; in other words, death is caused by asphyxia; and,
therefore, the condition of respiration is watched by the surgeon with
the utmost anxiety.

The pulse is for the most part slow, full, and labouring. It has
already been stated that, although the action of the heart is independent
of the brain, inasmuch as the whole of the brain of an animal can be
removed, and if the respiration be kept up, the action of the heart will
continue for some hours, yet it is disturbed by a sudden injury of the
nervous system ;—in concussion for example, the heart’s action is dimi-
nished to a very great degree in the manner already desecribed ; in com-
pression, however, the pulse is affected in a different way. In concus-
sion, it 18 weak, small, and fluttering, whereas in compression it is slow,
full, and labouring. The action of the heart is diminished, weakened,
and sometimes entirely suspended by concussion, as by a sudden injury
of the nervous system ; whereas in compression it does not seem to be
at all affected directly, but to become impeded and interrupted from the
obstruction of circulation through the lungs, caused by the tendency to
asphyxia. In the one case the effect is produced directly on the action
of the heart, in the other directly on the action of the lungs, thereby
rendering it more than ordinarily difficult for the heart to perform its
function. Experiments of sawing out a portion of the cranium, and
applying pressure to the brain, have been performed on the lower ani-
mals, to ascertain the effect on the pulse; and the result observed has
been, that the pulse becomes slower and labouring when severe pressure
is applied, and rises when the pressure is removed. The same effect is
observed in injuries of the human body; when the brain is severely
compressed by a depressed portion of bone, the pulse becomes slow, and
it is observed to rise, and often very suddenly, when the pressure is
removed. This effect, as has been already stated, is believed to be occa-
sioned by the condition of the lungs. Some cases are recorded in which
the pulse beeame exceedingly slow. Dr. John Thomson mentions a case
of compression from fracture with depression, where it fell to thirty-six
in a minute; and I had an opportunity of watching a case where it
became as low as thirty-two. Though compression is usually charac-
terized by the condition of pulse here described, some instances have
oceurred where the other symptoms have been well marked without any
pereeptible change of cireulation. Intermission of pulse, though observed
in concussion, is not met with in compression.
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The symptoms affecting the alimentary canal are, that there is loss of
the power of swallowing from paralysis of the muscles of deglutition
the bowels are constipated, and from the sphincter ani being paralysed,
the freces are passed involuntarily. Vomiting, which is usual in con-
cussion, is very rare indeed in compression, it is only present under one
or other of the following circumstances, namely, at the commencement
of slightly marked cases, where it is probably owing more to concus-
sion than compression; and in severe cases of compression on the sud-
den removal of the cause of pressure, as on the removal of the depressed
portion of the bone. Vomiting indicates a greater degree of sensibility
and irritability than are generally met with in compression.

The bladder being paralysed ecannot pass off the urine. Unless death
soon follows, this retention of urine, as pointed out by Desault, is sue-
ceeded oceasionally by a dribbling or sort of incontinence of urine;
for the bladder becomes so enormously distended that the urine forees
the sphincter to such an extent as to allow a small quantity to dribble
off, yet not sufficient to relieve the distension, or to obviate the neces-
gity of the introduction of the catheter.

Convulsive twitches are sometimes met with in individuals suffering
under compression of the brain; but, according to Bichat and Brodie,
they are not indications of compression, but are believed to be more
frequently connected with laceration or wound of the brain than with
any other condition.

Manner in which Compression proves Fatal.—In describing the symp-
toms of compression it has been already stated that it proves fatal by
failure of respiration, or in other words by asphyxia. All sensibility
being destroyed, the sensation caused by the presence of venous blood
in the lungs, which is the stimulus to respiration, is not felt ; the muscles
of respiration are also paralysed. After death, the veins leading to the
right side of the heart, the right side of the heart itself, and the trunk
and branches of the pulmonary artery, are found greatly distended with
venous blood, and the left side of the heart is empty. These condi-
tions depend on the obstacle to the transmission of blood through the
lungs caused by the failure of respiration. This is a different state of
parts from what was described in cases where concussion proves fatal by
failure of the heart’s action.

There is another circumstance in which the state of the heart differs
very much in death from compression, and death from concussion.

In concussion, the heart’s action seems to be completely destroyed,
so that it cannot be excited to contract, although the chest of an animal
be opened immediately after death, the irritability of the organ being
destroyed ; whereas in compression, if the heart, whose action in this
form of death by asphyxia continues for a few seconds even after the
last breath, be exposed immediately after death, it may be excited to
contract, either by allowing some of the contents of the right side to
escape, or by irritating it; thus showing that its irritability is not
destroyed, as it is in death by concussion beginning at the heart. In
compression, the action of the heart ceases at last, the right side bein

unable to contract from over-distension, and the left from the want o
its ordinary stimulus, the blood.
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Causes and Treatment.—The causes of compression from injury are
three: fracture with depression, extravasation of blood, and the formation
of matter. For a description of the symptoms, diagnosis, and treatment of
these three different conditions, I beg to refer to the sections on fracture
with depression, and fracture of the internal table. I think it necessary
here only to add, that extravasation may take place in any of the five
following situations : first, between the eranium and dura mater ; second,
under the dura mater into the cavity of the tunica arachnoidea ; third,
between the tunica arachnoidea and pia mater; fourth, between the pia
mater and the brain; and fifth, into the substance of the brain itself.
There does not seem to be any difference in the symptoms, whatever be
the situation of the blood; and it is only when in the first-mentioned
situation that relief can be given by trephining, because, in addition to
other reasons, it is then only that its situation is circumscribed. I am
aware of some extraordinary cases, where relief has been afforded by
puncturing the dura mater ; but notwithstanding these exceptions, the
above, as a general rule, will be found to be correct. When suppura-
tion takes place, it may be in any of the above-named situations. Ac-
cording to Pott, when the matter is between the cranium and dura
mater, its existence is indicated by a puffy tumour of the scalp, and a
separation of the pericranium from the outer table of the cranium.
This condition does occasionally present itself, but it certainly is not
an invariable symptom, as cases have occurred in which this condition
was not present, and yet on dissection matter was found between the
cranium and dura mater. That such is the case, Bichat says is proved
by daily experience at the Hétel Dieu.

CONDITIONS WHICH JUSTIFY THE OPERATION OF TREPHINING.

From what has been stated regarding injuries of the head, it will
appear that operative interference 13 thought to be justifiable under the
following circumstances :—

1. In simple fracture with depression, provided the symptoms persist
after the use of depletion, purging, and the other alleviating remedies.

2. In compound fracture with ﬁeyressiun without symptoms of com-
pression.

3. In punctured fracture without symptoms of compression.

4. When the symptoms are very urgent, and the surgeon thinks he
has good reason to believe, that they are caused by blood or purulent
matter underneath the cranium and above the dura mater, or by fracture
with depression of the inner table.

In each of the first three conditions, it is considered necessary to
adopt proceedings for raising the depressed portion of bone to its proper
level. If, on exposing the ﬁ-acture, it is found that this cannot be done
by means of the elevator, which is often the case, in consequence of the
fractured portions being so related that it is impossible to insinuate the
extremity of the elevator underneath the depressed portion, then it is
advisable to remove a small portion of the cranium by means of the
trephine, for the purpose of allowing the introduction of the elevator,
by which the depressed part is to be raised. The instrument used by
the ancients was the trepan, and the operation was called trepanning ;
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the instrument now used is called the trephine, and the operation,
trephining. _

Such are the views now entertained in these later and better times of
surgery, as to the conditions which justify and require the operation of
trephining. We find, however, from the history of surgery, that a very
different doctrine prevailed in former days :—that so great was the rage
for trepanning among the ancients, that the very slightest fissure, or
even the mere suspicion of one, was considered to be sufficient warrant
for the operation ;—that they trepanned in all fractures, whether
attended by depression or not, whether accompanied by symptoms of
compression or otherwise ;—that they operated when bad symptoms
were present, to remove them,—when absent, to prevent them ; so that
they elevated every depression, trepanned every fracture, and, in ope-
rating on a longitudinal or a radiated fracture, they trepanned along
the whole of its course, so as to saw it out; and did not allow a single
fissure of it, or rima, as they called it, to escape. In operating for tim
removal of a coagulum, they made as many npenin%s as would uncover,
if possible, the whole of it; and, says Ravaton, *“1 have seen surgeons
so infatuated, so desperately bent on discovering abscess on the dura
mater, that, after applying six erowns of the trepan, they would, and I
verily believe have, pulled away all the remaining bones of the eranium,
had not their patients been delivered by death from such operations.”
All this was done, theg’ said, to remove danger. It is almost ineredi-
ble to what a disgraceful extent this passion for trepanning was allowed
to outrage common sense; and it is diffienlt to imagine how they counld
believe a fracture to be so dangerous, and their operations so safe. To
show the extent to which trepanning was carried, Mr. John Bell gives
the following quotation :—* Godifredus, Chief Surgeon to the States of
Holland, mentions with particular exultation the performance of this
operation by his friend, who trepanned the cranium of the Count of
Nassan twenty-seven times, and that the fact might be established on
indisputable authority, he made the said Count of Nassau, after he was
recovered, write the following curious certificate, on the 12th day of
August, 1664:—¢ I, the underwritten, Philip Count Nassau, hereby
declare and testify, that Mr. Henry Chadborn did trepan me in the
skull twenty-seven times, and after that did cure me well and soundly.””
These practices, and the numerous inventions of instruments for cutting
the skull, are sad monuments of the surgery of past ages. In later
times the Royal Academy of Surgery in France revived and defended
the doctrine that all fractures of the cranium ought to be trephined. It
does seem surprising that this body of men, convened for the purpose of
ascertaining the principles which ought to regulate the practice of our
science, and to whom surgery is in other respects so greatly indebted,
Ehﬂulii, by giving the sanction of their high authority to so dangerous a
doctrine, have led the younger members of our profession to adopt very
dangerous rules of practice. The unfortunate results of the operation
were o numerous, that the celebrated Desault, one of the greatest orna-
ments of surgery in France, forming his opinion from what he saw at
the Hotel Dieu, strongly condemned the practice, and, in the latter part
of his life, entirely discarded it. The doctrine of the French Academy

s
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met with a most powerful advocate in this country, in the late Mr. Pott,
who, with all the great talent and decision for which he was so eminently
distinguished, maintained the doctrine of trephining in almost every
fracture, to prevent as well as to remove bad symptoms. IHe states
that fracture of the skull in many cases is not attended with any symp-
toms actually demanding this operation at the moment; but that
although there may be no symptoms denoting affection of the mem-
branes, or of the brain itself, yet inflammation of those parts will, in
consequence of the fracture, come on at a more or less remote period,
and that, therefore, recourse ought to be had to the operation. Mr.
Pott, in speaking of the doctrine of trephining, says, I am as much
convinced of this as of any fact which repeated experience may have
taught me,” and throughout his writings on that subject, he gives his
opinion with so much decision, supporting it by cases and arguments,
that his views cannot fail to have produced a very decided impression.
Notwithstanding, however, all the eloquence and talent with which he
. supported his views, the doctrine he taught is now abandoned ; and in
these later and milder times of surgery, operative procedure is considered
justifiable only under the circumstances mentioned at the commencement
of this section.

[FRACTURES OF THE FACE.
FRACTURE OF THE BONES OF THE NOSE.

Causes,—Owing to the prominence of the nose, the nasal bones are
much exposed to fracture. It generally requires considerable force to
break the arch formed by the articulation of the nasal with the superior
maxillary bones. Direct blows, or severe falls, are the most common
causes of the accident.

Symptoms.—In many cases the contusion of the neighbouring soft
parts is so great as to produce great swelling, and diagnosis is not
always easy immediately after the fracture; but even if crepitus cannot
be distinguished, the mobility of the parts will often be characteristic.
Bleeding from the nose, and injury of the brain, may also be present.
The injury of brain is apt to be from concussion, rather than from com-
pression. If the inflammation be great, there may be exfoliation of the
bones of the nose, or the inflammation may extend to the dura mater,
which will produce deep-seated pain in the neighbourhood.

Nature of the Displacement.—If the fracture is simple, the displace-
ment would be slight, and but little deformity would result; but if the
bones are crushed, the bridge of the nose will be destroyed.

Treatment.—This will depend upon the amount of inflammation and
the displacement. Should the fracture be simple, antiphlogistic mea-
sures may be all that is necessary; but if the bones are erushed and
pressed in, they must be adjusted by a large probe, or a female catheter.
Compresses applied on each side of the nose, may be of use in retaining
the fragments in apposition. Stopping up the nostrils with plugs of
lint, or any other material, will be found of no service ; on the contrary,

they will be more likely to do harm by increasing the inflammation.
15
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FRACTURE OF THE MALAR BONE.

Causes.—This bone is rarely fractured, unless from great violence,
which will also produce great contusion of the soft parts. It is easily
recognised, unless the swelling be very great.

Treatment.—The swelling and inflammation are to be removed b
appropriate remedies. The jaw must be kept perfectly quiet, whic
can be best effected by Barton’s bandage for fracture of the lower jaw.
The patient should not speak nor masticate. Should fragments of
broken bone be driven into the temporal muscle, which would inter-
fere with chewing, it might be necessary to cut down upon the fracture
and elevate the pieces of bones.

When small portions are split off from the edges of the malar hone, they
are frequently reduced in size, by absorption, previously to their uniting.

FRACTURE OF THE UPFFER JAW.

The superior maxillary bone is sometimes fractured at its nasal pro-
cess, in connexion with fractures of the nose. Its alveolar processes are
also liable to fracture, though the injury is not a serious one, unless it
is the result of a gun-shot wound, involving the antrum Highmorianum.

Fragments of alveolar processes will sometimes unite if properly pressed
to their place, and the jaw be kept at rest.

Fracture involving the antrum, would be attended with great swelling
and pain, and the inflammatory symptoms would require antiphlogistic
remedies.

FRACTURE OF THE LOWER JAW.

This results from direct violence, which must be very considerable to pro-
duce a fracture in a bone which is so strong and at the same time so mobile.
The seat of fracture may be in the body, rami, or processes, and it
may happen that the fracture will occur at the symphysis, although this
is rare even in children. The direction of the fracture may be either
vertical, horizontal, or oblique. A portion of the alveolar process may
be broken, without any serious inconvenience. The most frequent
situation of the fracture is between the symphysis and the insertion
of the masseter muscle,

Symptoms.—There is no difficulty in the diagnosis. The history of
the case, the pain upon moving the jaw, the unevenness of the base, the
irregularity of the teeth, and the
crepitus, are sufficient. The larger
fragment, to which the chin is at-
tached, will be found to be drawn
downwards. If the fracture is
double, the displacement will be
greater, and the middle portion, or
chin, will be drawn downwards.
The gums are frequently lacerated,
and bleed.

When fracture occurs in the neck
: . of the condyloid process, it is not so
easily recognised. In the accompanying wood-cut, taken from Fergus-
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son, there is represented a fracture of both condyles. It is to be dis-
tinguished by tﬁe pain near the ear, by crepitation, and by the condyle
being drawn forward by the action of the pterygoideus externus musecle.

Treatment.—The fragments are generally coaptated without difficulty
in single fractures; but in double fractures, more care is required. In
either instance, the great object is to keep the lower jaw firmly pressed
up against the upper, which acts as a splint. A simple dressing con-
sists of a moistened piece of pasteboard, moulded to fit the jaw, and
gecured by a four-tailed bandage, which has a slit in its middle, into
which the chin is placed. The two
upper tails are to be tied behind the Fig. 57.
neck, and the two lower ones tied upon
the crown of the head. In young
persons, and in double fractures, it
will sometimes be found convenient to
fasten the teeth together with strong
silk, or fine silver wire. In many cases
it will be sufficient to place a large,
thick compress under the chin, and
apply Barton’s bandage. It consists
of a roller, five yards long and two
inches wide. * Place the initial extre-
mity of the roller upon the occiput,
just below its protuberance, and con-
duct the cylinder obliquely over the
centre of the left parietal bone to the
top of the head ; thence descend across
the right temple and the zygomatic
arch, and pass beneath the chin to the
left side of the face; mount over the
left zygoma and temple to the summit
of the cranium, and regain the starting point at the oceiput by tra-
versing obliquely the right parietal bone;
next wind around the base of the lower jaw,
on the left side, to the chin, and thence return
to the occiput along the right of the maxilla ;
repeat the same course, step by step, until
the roller is spent, and then confine its ter-
minal end.”

If the parts are kept perfectly quiet, union
takes place readily in four or five weeks,
there being abundant vascular supply ; and
usually no deformity results. The patient
is to be mnourished by fluids, and there is
usually room enough for soups and gruels to
find their way into the mouth through the
interstices of the teeth. Some surgeons
recommend the introduction of thin pieces of cork on each side between
the molar teeth, leaving an aperture between the inecisors sufficient for
the introduction of func% or medicine by a small spoon.—ED.]

! Bargent’s Minor Surgery.
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CHAPTER VIL
DISLOCATIONE,

By a dislocation is meant the removal of the articulatory surface of
a bone from the part with which it is naturally in contact. For rightl
understanding and successfully treating dislocations, 1t is absolutely
necessary to have a thorough acquaintance with the form and relations
of the bones at their extremities, the position of the ligaments, and the
attachments and actions of the surrounding muscles. As to the impor-
tance of anatomical knowledge in order to understand these injuries,
two great surgical authorities have thus expressed themselves :—* There
is necessary,” says Sir Astley Cooper, *“a considerable share of anato-
mical knowledge, to detect the nature of these accidents, as well as to
suggest the best means of reduction, and it is much to be regretted that
our students neglect to inform themselves sufficiently of the structure of
the joints. They often dissect the muscles of a limb with great neat-
ness and minuteness, and then throw it awa,{ without a proper exami-
nation of the ligaments, the knowledge of which, in a surgical point of
view, is of infinitely greater importance; and from hence arise the
numerous errors of which they are guilty, when they embark in the
practice of their profession ; for injuries of the hip, shoulder, and other
joints, are scarcely to be detected but by those who possess accurate
anatomical knowledge.” Mr. Percival Pott, in his works, observes,
* In both fractures and dislocations a perfect knowledge of the disposi-
tion, force, attachments, and uses of the muscles, at least those of the
limbs, is absolutely and indispensably necessary ; and if the young stu-
dents would be careful in attending to the plain and obvious parts of
anatomy ; if they would with their own hands dissect the museles, ten-
dons, blood-vessels, and nerves; if they would examine minutely the
structure, dispositions, and connexions of all the parts which form the
various joints, with their ligaments, and attend to the effects which the
actions of the muscles and tendons connected therewith must necessarily
have on them, they would have much more precise and adequate ideas
of luxations than many of them have; they would have ideas of their
own, not taken upon trust from writers, who for ages have done little
more than copy each other; and they would act with much more satis-
faction to themselves.”

There are few bones in the body that may not be displaced by the
application of enormous foree ; but there are some,—as, for example,
the vertebrze, and tlre bones of the pelvis, carpus, and tarsus, so firmly
joined together, that although by extreme violence the ligaments and
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other structures by which they are so powerfully tied together and
maintained in their natural relations, may be injured to such an extent
as to admit of the bones being displaced, yet the application of extreme
force in such cases produces other effects of so dangerous and destructive
a character that the separation of the bones is a matter of inferior im-
portance. The articulations which are principally subject to dislocation
are the ginglymoid, and the orbicular ; more especially the latter. The
reason of this difference will at once be perceived on observing in the
ginglymoid joints the mutual correspondence of the eminences and de-
pressions of the bones, the number, strength, and firmness of their liga-
ments, and the configuration of the parts, which, like a hinge, admits of
motion only backwards and forwards in a single plane ; whereas, in the
orbicular joints, the very shape of the bones, the comparatively loose
condition of the ligaments, and the formation of the joints so as to allow
very extensive and diversified movement, all contribute to increase the
liahility to dislocation.

Dislocations may be complete or incomplete, accidental or spontaneous ;
that is, the articular surfaces may be either completely, or only par-
tially separated from each other; they may be caused by external
violence, when they are called accidental, or, in consequence of disease
in a joint, the bones and ordinary ligamentous restraints may be so
destroyed, that the common actions of the muscles produce the displace-
ment of the bones without any external violence. This spontaneous
dislocation is met with in the hip and in the knee ; but, as in this part
of the work we are considering the separation of the ends of bones
caused by external violence, we shall defer any further reference to
spontaneous diglocation until we come to describe the phenomena con-
nected with the diseases of joints. An incomplete dislocation is of
comparatively very rare oceurrence in the orbicular joints, but in the
ginglymoid it is frequent, from the very great breadth of articulating
surfaces.

Another arrangement, which in a practical point of view is of great
importance, divides dislocations into two classes, simple and compound.
A dislocation is said to be simple, when the articulation is not laid open,
and compound, when the head of a bone is not only dislodged from its
articular cavity, but forced through the integuments, or complicated
with a communicating wound of the soft parts extending into the joint.

In treating of simple dislocations we shall consider—

I. The causes of dislocation.

II. The symptoms.

III. The general indications of treatment.

IV. The consequences of an unreduced dislocation.

I. The Causes of dislocation may be arranged into predisposing, and
exciting. To the former belong shallowness in the form of a joint;
great looseness of its ligaments ; great latitude of motion ; weakness of
surrounding muscles, whether from emaciation and debility, or from
paralysis ; weakness and relaxation of the soft parts from previous dis-
locations ; unusual distension of a joint from an inordinate accumulation
of synovia ; and destruction of the ordinary organs of relation from dis-
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ease, The exciting causes are external violence and excessive mus-
cular exertion. Of these many examples might be given. External vio.
lence may be applied directly or indirectly; for an example of each we
may mention two ways in which the shoulder is dislocated.  Dislocation
downwards of the shoulder is sometimes produced hy violence applied
to the upper part of the humerus, by which the head of the bone is di-
rectly forced down into the axilla; and sometimes by the indirect ap-
plication of violence, as when by a fall, or by other means, the elbow is
forcibly raised upwards, and the head of the bone is thus driven against
the under part of the capsular ligament. The displacement of the pa-
tella will furnish an illustration of the manner in which excessive mus-
cular action may give rise to dislocation. The natural position of the
patella is such that it prevents the fibres of the rectus muscle from going
in a straight direction from their origin at the pelvis to the anterior
tuberosity of the tibia, into which they may be considered as being in-
serted through the medium of the fibrous covering on the front of the
patella and the ligamentum patellze.  The bone, preventing these fibres
from going in a straight direction from the pelvis to the leg, causes
them to describe an arch, the convexity of which is inwards. When
the muscle is violently called into action, it will have a tendency to
draw the patella outwards, in its endeavour to pass straight to the tibia,
and thus a dislocation outwards is often produced. If the muscle be
violently called into action while the knee is bent inwards, a dislocation
will be still more likely to ensue. At the temporo-maxillary articula-
tion, a dislocation is often caused by musecular contraction, as will be
afterwards explained.

II. Symptoms.—Ome of the most constant and characteristic symp-
toms of dislocation, and one which seems to distinguish this injury from
fracture, is the fixed condition of the limb. In some cases there is abso-
lute immobility of the limb, so that it can neither be moved by the volun-
tary efforts of the patient, nor even by the surgeon. This complete immo-
bility is usually found in joints which move only in a single plane; for
example, it is particularly observed in dislocation backwards of the elbow.
In other instances, although the muscles about a joint eannot excite
motion, the limb may be very slightly moved in one particular direc-
tion ; for instance, in some cases of dislocation downwards of the hume-
rus into the axilla, the arm can be raised upwards to a certain extent
by the surgeon, while it may be perfectly immovable in every other di-
rection. DBut slight mobility in one direction, though occasionally ob-
served, is not found in many instances, and therefore a fixed condition
of a limb may be considered as a general symptom of dislocation.
Sometimes the mobility is not entirely lost for two or three hours, or
even longer, after the accident. This is believed to arise chiefly from
the muscles requiring some time to shorten and accommodate them-
selves to their altered condition, and partly from the irritation and in-
flammation caused by the unnatural position of the bone. The patient
feels more pain and tenderness in consequence of the irritation and in-
flammation, and, therefore, naturally offers greater resistance to any
moving of the limb. A second symptom particularly deserving notice,
is the unnatural direction of the axis of the bone. This is a striking
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symptom, and to be especially observed. As a good example we may
mention dislocation downwards of the shoulder, in which the axis of the
humerus is directed into the axilla, instead of being in its natural posi-
tion. This symptom presents itself immediately on the occurrence of
dislocation, and remains until reduction is effected. A third, and very
frequent symptom, is some alteration in the length of the limb. The
dislocated extremity is in most instances shortened, but is sometimes
lengthened ; as, in dislocation downwards of the shoulder, and disloca-
tion downwards of the hip. In the under extremity, the presence or
absence of this lengthening is a good diagnostic symptom between dislo-
cation and fracture ; for it is found in dislocation downwards of the hip-
joint, but never occurs in any fracture of the under extremity. A
fourth symptom is some unnatural appearance about the joint, by which
its shape is changed. These alterations of form differ, of course, in
different dislocations. A fifth symptom is slight, soft crepitation, or a
simulation of crepitus. This is a symptom of which the practitioner
ought to be well aware, lest he be deceived by it, and led to mistake a
dislocation for a fracture. The crepitation in dislocation is of a soft,
erackling, oozy, sloppy character, easily distinguished from the hard
grating crepitus of fracture, and is supposed to arise from the escape
of synovia, and serous effusion, into the surrounding cellular tissue.
Sometimes, however, there is in dislocation a hard erepitus, in conse-
quence of small osseous scales being torn off from the bone, where the
museles are inserted into it. In addition to the above symptoms there
are sometimes great swelling, pain about the joint, great pain at the ex-
tremities of the nerves, the trunks of which may be pressed by the head
of the bone. There may also be numbness, or even paralysis of the
limb, if the pressure on the nerves be to a great extent, and wdema, if
the pressure be on the vessels returning blood from the extremity.

III. Treatment.—In the treatment of dislocations the indications
are three :—

1. To restore the bone to its natural situation :—this is termed re-
duction,

2. To preserve the parts reduced in their natural position, until the
lacerated ligaments have had time to unite.

3. To prevent unfavourable symptoms, or,if they have already oc-
curred, to remove them.

The first and paramount indication is reduetion, which should be im-
mediately attempted; for it becomes increasingly difficult with the
length of time from the occurrence of the dislocation, and is, after a lon
interval, altogether impracticable. It is universally agreed that the
chief impediment to the reduction of a recent dislocation is muscular
action. Some muscles, having their extremities brought nearer to each
other than is natural, become permanently contracted, and accommodate
themselves to their new condition. The proofs of this are found in the
facility with which reduction is accomplished, when the accident has
happened in a limb affected with paralysis, or in a weak, relaxed, and
emaciated person; or when the muscles are incapable of making much
resistance through any great temporary weakness, or extreme prostration,
or collapse, or through the patient bemng faint or debilitated by bleeding,
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nausea, or other means. Additional proof that muscular action is the
chief impediment to reduction, is given in the fact, that if the mind of
the patient be diverted from the accident, and be dlrﬁc_te-:i to other sub-
jects, while attempts are being made to accomplish reduction, the surgeon’s
design is more easily effected, the muscles are then taken, asit were, by
surprise ; but if the attempt be made while the mind of the patient ison
the watch, the muscles will resist with their utmost power, and great
difficulty will be experienced. These facts furnished useful hints in
practice, and suggested the property of various means employed in diffi-
cult cases to increase the efficiency of the methods adopted for accom-
lishing reduction. :

The condition of the parts about the joint differs at different periods,
if it be long before reduction is attempted. Immediately after the acci-
dent, the muscles are relaxed from the depression of the system, prin-
cipally caused by the shock of the injury, and this condition is very
favourable for reduction; soon, however, they become spasmodically
rigid, and ultimately, if reduction be not accomplished, they become
completely adapted to their altered condition; the laceration of the
ligaments is gradually filled up by the effusion of adhesive lymph, and
if the ligament be a capsular one, with a rent, through which the head
of the bone has escaped, the diminished size of this opening from the
effusion of lymph will, in time, present a further obstacle to the return
of the bone into its natural situation. To overcome the contraction of
the muscles, extension and counter-extension are employed. It must
be manifest that simply drawing or extending the limb would not have
much effect on the muscles around the joint, but that to make the whole
force bear upon them, both extension and counter-extension are to be
used. For instance, when you have to reduce a dislocation of the shoul-
der, you first fix the seapula ; in other words, you use counter-extension.
You next apply the extending force to the arm ; but this, without coun-
ter-extension at the same time, would answer no useful purpose, for the
extending force, instead of acting on the muscles around the joint,
would act on the whole body ; so that counter-extension, that is, the
fixing of the body, is obviously just as necessary as the application of
force to the bone which has been dislocated.

By British surgeons, extension and counter-extension are applied as
near as possible to the dislocated joint: for example, in dislocation of
the hip, the counter-extension is applied to the pelvis, and the extension
to the thigh ; because the whole force is thus directed against the mus-
cles, which oppose the reduction. In France, this practice is objected
to, on the ground that the muscles which have to be stretched, must, in
extension, be irritated by the pressure, and excited to contract, thereby
offering increased resistance to the accomplishment of reduetion. The
French apply extension at a distance from the dislocation ; for example,
in reducing a dislocation of the hip-joint, the extension is applied to the
leg, not, as in this country, to the thigh.

A point of considerable importance is, the best method of using
extension ; whether short and violent efforts should be made, or whether
the force should be continued even and uninterrupted. On this subject
Professor Samuel Cooper remarks :—¢ The invariable maxim in reducing

n




DISLOCATIONS IN GENERAL. 233

dislocation is, not to make the extension with sudden and considerable
violence, but gradually, and, at the same time, steadily and unremit-
tingly. It is safer to tire out the opposition of the museles by gradually-
increased uninterrupted force, than by resorting to short efforts of
great violence. In this latter practice you run the risk of producing
considerable mischief; yon may rupture arteries and veins; you may
contuse and injure important nerves ; or you may lacerate the soft parts.
But with all these objections, you will gain nothing, for you would have
less chance of getting the bone into its place, than by a milder and
more judicious plan. The principle, I repeat, then, is to make the
extension slowly and gradually, and at the same time unremittingly ;
for no muscles, however powerful they may be, can resist force thus
employed against them, beyond a certain time, and they must, eventually,
become tired out.” The manner in which extension and counter-exten-
sion are employed, varies in different dislocations, as will afterwards be
observed, when the dislocations are described.

In employing extension, the greatest care is necessary so to apply it
that the injury to the soft parts may be as little as possible. ith
this object, various means are taken to avoid bruising or excoriating
the part to which the force is applied; a few turns of a roller, wetted,
that it may be less apt to slip, or a portion of soft wash-leather, or a
damp towel, may for this purpose be put round the part to which the
extension is to be applied. This having been done, let a loop, or noose,
formed by doubling a band of linen, or, which answers as well, of stout
worsted, be fixed on the part of the limb thus protected, and the ends
be drawn through the noose ; to these ends the force employed, which
is usually the muscular power of assistants, is applied. %]‘IE preferable
way of applying the noose, is to fix it by means of what is called the
clove-hitch ; the advantage of which is, that while it holds firmly enough,
it cannot be tightened by the pulling so as unduly or dangerously to
constrict the limb. Instead ug a noose, a circular band, tightened by a
serew, 18 sometimes used, but the former is more convenient and
efficient. The force should be thus applied, while counter-extension
is being employed above the joint. The different ways of using coun-
ter-extension suitable to special dislocations will be afterwards de-
seribed.

In some dislocations the muscular power of assistants is insufficient ;
and in such cases the necessary force is applied by means of pulleys.
These, being so constructed as to afford great mechanical power, enable
the operator to carry the extension to any degree he may think judi-
cious, without the risk of any relaxation or diminution of the force.
When they are employed, a well-padded belt is fixed round the limb,
having two straps with rings attached to them ; the hook of one set of
pulleys is fixed to the rings, while the hook of the other set is fixed to
some ring, staple, or other resisting ohject in the room, and an assistant
pull? t‘;]E cord, to which in this method of reduction the whole power is
applied.

r. Gilbert, Professor of Surgery in the Pennsylvania Medical
College, has suggested a very simple yet effective means of applying an
extending force in dislocations. He thus deseribes it: “Place the
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patient, and adjust the extending and counter-extending h:}nda as for
the pulleys ; then procure an ordinary bed-cord or a wash-line, tie the
ends together, and again double it upon itself, pass it through the ex-
tending tapes or towels, doubling the whole once more, and fasten the
distal end, consisting of four loops of rope, to a window-sill, door-sill,
or staple, so that the cords are drawn moderately tight ; finally pass a
stick through the centre of the doubled rope, then by revolving the
stick as an axis or double lever, the power is produced precisely as it
should be in such cases, viz., slowly, steadily, and continuously.”'—Ep.]

The obstacles to reduction are sometimes so considerable that it is
necessary to employ some previous measures to diminish the power of
the muscles. This is usually required in attempting to reduce disloca-
tions of long standing or in robust persons, and in dislocations of the
hip-joint, where the resistance is always very considerable. The means
formerly employed for this purpose were, venesection, or nauseating
doses of antimony, or the warm bath. Of these the former two are the
most powerful. When the patient is faint or sick, reduction is much
more easily accomplished ; and if the patient be robust, or the resistance
very great, there is much less risk in having recourse to either of these
means than in employing the greater force, which would otherwise be
necessary. Of all the auxiliaries to extension and counter-extension,
chloroform is the most powerful, and it is now invariably preferred. It
prevents pain, facilitates reduction, renders comparatively little foree
necessary, thereby diminishing the danger of injuring texture, and it
leaves no permanent weakness of system. When extension and counter-
extension are being employed, the surgeon should use the dislocated
bone as a lever, and endeavour to press the extremity of it in the direc-
tion most ealculated to promote reduction; but this should not be
attempted until extension and counter-extension have been used for
some time.

For fulfilling the second indication, that is, to prevent the recurrence
of dislocation until the liganments have had time to unite, the joint
should be kept at rest, in the attitude in which a return of the dis-
location is least likely to occur in some instances, and with a degree
of support, which, however, must depend on the situation of the articu-
lation. The ligaments are more or less lacerated, and require time to
heal ; and the surrounding muscles, being not unfrequently torn from
their insertions, must be kept at rest until they regain their attachments,
otherwise the joint will remain weak in after life.

The third indication is to prevent, or remove unfavourable symptoms ;
for the former purpose, rest of the joint and the antiphlogistic regimen
are required ; for the latter, antiphlogistic remedies proportioned to
the age and strength of the patient, and the violence of the symptoms.

IV. The Consequences of an Unreduced Dislocation are important,
and in some instances the resources of nature in forming an artificial
Joint are considerable. They seem, however, to be much more effective
in some articulations than in others; in the orbicular, for example,
than in the ginglymoid. 1In the one case, the power of motion is often
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regained to a considerable extent, whereas in the other, it is almost, or
sometimes even entirely lost. In orbicular joints the very form of the
bone gives a facility of moving, and if the displaced head rests on a mus-
cle, the muscle becomes dense, hollow, ligamentous, smooth, lubricated,
and of a suitable form for its reception. If it rests on a bone, as, for
example, on the ilium or scapula, a cavity is formed to receive it, partly
by absorption of part of the bone on which it rests, and p:?:rt]y by the
deposition of new bone; and the cavity is either lined with a dense
ligamentous matter, or covered with a porcellanous deposit. A cup
is thus formed for the reception of the head of the displaced bone,
which loses its cartilage, and generally becomes covered over by the
porcellanous deposit, which gives a smoothness to the movement of the
parts on each other. The surrounding cellular tissue becomes condensed,
and, although less dense and firm than the original capsular ligament,
yet it serves to connect the parts of the new articulation with each
other, and assists in preserving them in the necessary relations. Sub-
sequently, but always after the lapse of a considerable period, the ori-
ginal cavity for the reception of the head of the bone becomes changed
and nltimately very much diminished by the disappearing of its cartilage,
the gradual filling up of its centre, and the munging off by absorption
of its edges. These changes take place earlier, if the new cavity be so
sitnated as to encroach during its formation on the old one. In some
cases the new cavity has been found so completely to surround the head
of the bone, that it was impossible after death to remove the head without
fracturing some part of the artificial joint. The resources of nature in
remedying the effect of an unreduced dislocation are by no means so
great, when the accident occurs in a ginglymoid articulation. The
configuration of the bones is such, that the %isplaced bone cannot play
so easily on the parts with which it is brought into contact; and the
bones are held so firmly by their connexions as not to admit of much
motion ; hence, more or less of bony anchylosis has been found, on dis-
section, to be the general result. It is evident, therefore, that the con-
sequences of an unreduced dislocation materially differ according to the
nature of the articulation to which the accident has happened.

COMPOUND DISLOCATIONSE.

When a bone is not only displaced from the articular surface with
which it is naturally in contact, but is also protruded through the
external coverings, or when, in addition to displacement, laceration
exposes to view the cavity of the joint, the injury constitutes a com-
pound dislocation, which bears the same relation to simple dislocation
as compound fracture bears to simple fracture. A compound disloca-
tion may also be complicated with fracture or severe contusion of the
bones, extensive laceration of the soft parts, rupture of blood-vessels,
or laceration of, or pressure upon, nerves. These complications are
very formidable, and excite the greatest anxiety in the mind of the
surgeon. At one time these were considered cases for amputation ; but
now a surgeon would not think himself justified in advising amputation
from the mere circumstance of a dislocation being compound.  Petit
and Pott inculeated the necessity of immediate amputation, and the
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practice was for a long time almost invariably adhered to, both in this
country and in France ; but the experience of Sir Astley Cooper, the
late Mr. Hey of Leeds, Mr. Lawrence, and of almost every practical
surgeon of eminence in the present day, justify a different procedure,
In determining on the necessity of amputation, the surgeon is guided
by the extent and nature of the complications, the situation and size of
the articulation, and the constitution of the patient. The circumstances
which warrant amputation are,—very serious complications, such as
dangerous contusion, and extensive, and more especially comminuted,
fracture ; rupture of important arteries; very great laceration of soft
parts, so that the joint is to a great extent laid open; and a weak or
irritable constitution. The case is also more unfavourable, if the arti-
culation be in a part of the body where, by reason of the distance from
the centre of circulation, the process of repair must be feeble. Such
are the general considerations to be taken into account in judging of
the propriety and necessity of amputation; but in every particular
instance, the surgeon must be guided by the particular eircumstances,
as it is impossible to lay down such a general rule, as would enable him
to determine in every case that may arise. When amputation is deemed
necessary, the proper time for its performance is immediately after the
patient has recovered from the collapse caused by the injury, and before
inflammatory symptoms and accompanying irritative fever have com-
menced. The only other period at which it ean be performed is not
only much less favourable, but is also one which may never arrive;
namely, when the above symptoms have subsided. The question, there-
fore, whether or not a limb is to be preserved, is one which calls for an
early decision. When such cases terminate fatally, it is usually either at
an early period by gangrene, or by irritative fever, or, at a later period,
by hectic fever from the continuance of loeal suppuration and irritation.
After the subsidence of the irritative fever, while the patient is hectie,
amputation may be performed: but after the constitution has been
weakened by the previous symptoms, it is with much less prospeet of a
favourable result. The two dangers which the surgeon has to consider
in determining the treatment in the first instance are, on the one hand
unnecessary mutilation if the limb be amputated, and on the other,
the risk of life from gangrene and irritative fever, if amputation be not
performed. In persons of sound constitution compound dislocation is
often treated successfully, and sometimes they recover from very formi-
dable injuries of this description with very considerable motion of the
injured joint.

When an attempt is to be made to save the limb, the bones should be
reduced, the edges of the wound brought together, and preserved in
apposition by strips of adhesive plaster, applied in such a manner as
not to excite by any irritation by pressure ; every effort should be made
to obtain adhesion of the soft parts, and the local and constitutional
symptoms be combatted by the appropriate remedies.
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PARTICULAR DISLOCATIONE.

DPISLOCATIONS OF THE LOWER JAW, OR TEMPORO-MAXILLARY
ARTICULATION.

The temporo-maxillary articulation is formed of two bones, an inter-
articular cartilage, and two synovial capsules; it is furnished with three
ligaments; it admits of motion upwards, downwards, backwards, for-
wards, and to either side.

The two bones are the temporal and lower jaw, the condyloid fossa
of the former, and the condyloid process of the latter. Ifach bone,
where it forms the joint, is covered with a cartilage of incrustation ; be-
sides which there is an interarticular eartilage dividing the articulation
into two compartments,—one between the condyloid fossa and the carti-
lage, the other between the cartilage and the condyloid process; and each
division is furnished with a distinct synovial membrane.

The ligaments are three,—the external lateral, which is in contact
with bones forming the articulations, and by its deep surface adheres
to the interarticular surface and synovial apparatus, thus helping to
preserve the cartilage in its proper situation ; the internal lateral, and the
stylo-maxillary ; the last two not being in contact with the articulation,
but completely separated from it by several important structures.

The jaw is drawn wpwards by the temporal, masseter, and internal
pterygoid museles; downwards, by the platysma-myoides, digastricus,
mylo-hyoideus, genio-hyoideus, and genio-glossus muscles;%amurd’s,
by the combined action of the two external pterygoid, and one of the
portions of the masseter ; backwards, by the masseter, and when the os
hyoides is fixed, by the digastricus, the genio-hyoideus, and genio-hyo-
glossus, and perhaps very slightly by some of the fibres of the mylo-
hyoideus ; and laterally, as in the grinding motions of the jaw, by the
alternate actions of the two external pterygoid muscles assisted by the
oblique motion forwards given by the internal pterygoid.

The articulation is liable to three dislocations, namely—

1st. Complete dislocation on both sides;

2d. Complete dislocation on one side ; and

dd. Partial dislocation of the temporo-maxillary articulation.

COMPLETE DISLOCATION ON BOTH SIDES.

Causes.—This dislocation may be caused by a blow upon the chin
when the mouth is widely opened; by yawning; by spasmodic action
of the external pterygoid muscles, while laughing ; by spasmodic action
of the same muscles, during the extraction of a tooth,—of which the
celebrated Mr. Fox, the dentist, met with an example; or by violently
or suddenly opening the mouth very wide to receive too large a body,
—of which Sir Astley Cooper records a case,—two boys were struggling
for an apple, and the one, in attempting to force it into his mouth, dis-
located his jaw. When the condyloid process is in its natural position,
it rests behind the inferior root of the zygoma, which forms the anterior
part of the condyloid fossa ; but it may be drawn over this root by the
external pterygoid ; and this is more likely to happen, if the mouth be
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wide open, when the external pterygoid contracts. The rationale of
this must at once be evident to every
Fig. 59. one who knows the action of the ptery-

goid muscles. il

Symptoms.—The patient is unable
to close the mouth. At first there is
a considerable distance between the
front teeth of the upper and lower
jaw-bones, sometimes as much as an
inch and a half; but afterwards the
jaws can be brought closer, although
the mouth still remains open, in con-
sequence of the mechanieal obstruction
presented by the relation which is
produced between the coronoid pro-
cess of the lower jaw, and the under
part of the malar bone. The fune
tions of speech and of deglutition are
interrupted ; and the salivary glands
being irritated by the pressure, there
is consequently a great secretion of
saliva, which, from the loss of deglu-
tition, dribbles over the chin. If fhe
lower teeth could be brought up, they would be found much in advance
of the upper. The pain in some instances is not very great; in others
excessive. The cheek is stretched and flattened ; the angle of the lower
Jaw is too near the mastoid process of the temporal bone, and a preter-
natural depression may be felt in front of the external auditory foramen,
occasioned by the removal of the condyle from its natural situation.

State of the parts.—The condyloid process, instead of being in its

natural situation, that is, in the
Fig. 60, condyloid fossa, the articular
cavity of some writers, behind the
inferior root of the zygoma (called
by some the articular eminence),
is brought forward in front of this
eminence; and as the combined
action of the external pterygoid
museles, which have one of their
insertions into the pterygoid fossa
immediately beneath the condy-
loid process, is to bring forward
the jaw, it is easy to perceive how
the dislocation may be produced
by the spasmodic contraction of
i these muscles.

The coronoid process of the lower jaw is inferior to the under part of
the malar bone, and pressing against it, presents the mechanical ob-
stacle to the closing of the mouth, which has been already referred to.

T'reatment.—Various methods of reduction have been adopted. One
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is to introduce the thumbs, and with them to depress the molar teeth,
while the chin is elevated by the fingers: by this means the condyles
are depressed, and sent backwards into the cavities in which they are
naturally situated. Another method is that employed by Mr. Fox, who
placed a piece of wood about a foot long upon the molar teeth; then
raising the end which he held in his hand, and using the teeth of the
upper jaw as a fulerum, thus depressed the end which was on the teeth,
thereby accomplishing reduction on one side; and afterwards, in the
same manner, he reduced the dislocation on the other side. A third,
and by far the most elegant method, is that recommended by Sir Astley
Cooper, namely, to place a cork on each side, between the molar teeth
of the upper and lower jaw-bones as far back as possible, and then to
press up the chin with the hand. The corks act as fulera, the lower
jaw as a lever, and the hand applied to the chin as the power. By
raising the chin, the condyles are pressed downwards and backwards,
and are thus sent over the articular eminences into their natural situa-

tions.
COMPLETE DISLOCATION ON ONE SIDE.

By this is meant a dislocation in which the condyloid process advances
over the inferior root of the zygomatic process, or articular eminence,
on one side.

In this dislocation the mouth cannot be closed, but it is not so widely
opened as in dislocation on both sides; the chin is generally twisted to
the opposite side, and the incisor teeth are not in a line with the axis
of the face. From a consideration of the structure of the parts we
should expect, that in e?Er{ instance of this injury the chin wounld be
evidently turned towards the opposite side; but Mr. Hey, of Leeds,
says (at p. 325 of his * Practical Observations on Surgery,” third edi-
tion), “1 have repeatedly seen the disease when I counld discern no
alteration in the position of the chin. The symptom which I have found
to be the best guide in this case, is a small hollow, which may be felt
behind the condyle that is dislocated, which does not subsist on the
other.” The other symptoms, the state of the parts, and the treatment,
are precisely the same as in the preceding injury, except that in redue-
tion, the cork, or lever of wood, or pressure with the thumb, should be
used only on one side. To depress both condyles is found, as was first
mentioned by Mr. Hey, to have a tendency to prevent reduction ; and
this, no doubt, explains what several surgeons have experienced, namely,
that reduction is more easily accomplished by using the lever of wood,
than by other means when the injury is on one side. After reduction,
the jaw should be for some time supported by a bandage, and the patient
should be careful not to open the mouth wide for a considerable period.
Care, indeed, will be ever afterwards necessary in opening the mouth ;
for when the injury has once happened, a very slight cause will be suffi-
cient to reproduce it.

PARTIAL DISLOCATION, OR SUBLUXATION OF THE JAW.

The signs of subluxation are, a sudden locking of the jaw, the mouth
being opened slightly and more widely in general on the affected side,
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and pain at the articulation. The symptoms do not depend on the dis-
placement of the bones from each other, but on the interarticular car-
tilage slipping from its proper relation to the condyloid process in
consequence of relaxation, especially of the external lateral ligament.
It is met with in persons of a relaxed habit of body, and is usually
removed by the natural efforts to open or shut the mouth; but when
these do not succeed, the back part of the jaw should be pressed directly
downwards, so that the condyloid process being depressed, the cartilage
may be replaced in its proper relation to it. In one instance, after this
plan had failed, remembering the attachment of the external pterygoid
muscle to the interarticular cartilage as well as to the pterygoid fossa,
I desired the patient to make an effort to bring forward the lower jaw,
and the effort very speedily removed the subluxation. Young women
of relaxed habit often experience a painful snapping at the joint while
opening and closing the mouth. This, it is believed, is occasioned by
the ligament failing from relaxation to preserve the parts in their due
relations ; and the best remedies for its removal are the means most
likely to increase the tone of the parts, and to improve the general
health and strength. The shower-bath, preparations of iron, together
with other treatment for the general health have been useful, and in
obstinate cases, a blister in front of the ear has been found to produce
the desired effect.

DISLOCATION OF THE CLAVICLE AT ITS STERNAL EXTREMITY.

We have here two bones, the sternum, which is fixed, and the cla-
vicle, which is so connected with the sternum that its inner extremity
projects above it, and four ligaments, namely, the anterior sterno-cla-
vicular, the posterior sterno-clavicular, the interclavicular, and costo-
clavicular, taiather with an interarticular cartilage connected more
closely with the clavicle than with the sternum. Of this articulation
four dislocations have been known ; but two of them are so extremely
rare, that of one, Sir Astley Cooper, in his own vast experience, never
met with an example, although he records a case oceurring in the prac-
tice of another surgeon, in which the dislocation was caused, not by
external violence, but by disease ; and of the other, so far as my reading
extends, I have found but one example. The four dislocations are
a."rr]anged in the following order, according to the direction of the cla-
vicle.

1. Dislocation forwards, in which the clavicle is thrown forwards on
the sternum.

2. Dislocation upwards.

3. Dislocation backwards.

4. Dislocation upwards and inwards,

Symptoms.—In dislocation forwards there is an unnatural tumour,
or obvious deformity in front of the sternum, which may be made to
disappear by drawing the shoulders backwards; but it returns as soon
as the force is removed ; the distance between the acromion process and
the mesial line is diminished ; the head is drawn forwards, and turned
JSrom the affected side to relax the sterno-cleido-mastoideus musele ; and
there is inability to raise the upper extremity, The clavicle rests on
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the front of the sternum. A partial dislocation in this direction has
been met with, in which the claviele is not removed from its articulation
with the sternum, the ligaments not being sufficiently lacerated to admit
of complete displacement ; but it projects unnaturally forwards.

In dislocation upwards the symptoms differ from those of the last
dislocation merely in the situation of the unnatural swelling, which in
this instance is in the under part of the neck ; in the other on the front
of the sternum.

In dislocation backwards there is an unnatural depression in the
ordinary situation of the sternal extremity of the clavicle. It may also
be accompanied by dyspncea from pressure on the trachea, by dysphagia
from pressure on the cesophagus, and by impeded circulation and pain
from pressure on the vessels and nerves. This dislocation is so very
rare, that Sir Astley Cooper says he never met with a single case as the
result of injury, but refers to a case which occurred in the practice of
Mr. Davie, surgeon at Bungay, Suffolk, in which the dislocation was
caused by the bone being pressed forward at its outer extremity, arisin
from deformity of the spine. In this case, Mr. Davie was ubligeg
to saw off the inner extremity of the clavicle, in order to relieve the
dyspneea and the other distressing symptoms caused by the pressure on
the parts at the under portion of the neck. It has, however, been since
ascertained that this injury may be produced by violence, and in the
“Medical and Surgical Journal” for October, 1841, several cases are
récorded. The ligaments in this dislocation are more or less ruptured.

Treatment.—In dislocation forwards, the surgeon should endeavour
to bring forwards the outer extremity of the clavicle, at the same time
pressing backwards the inner extremity. In many instances the clavicle
has been drawn off the sternum by pulling the shoulder backwards.

In dislocation backwards, it is necessary to draw the shoulders very
much backwards, and as far as possible from the sternum. In all these
dislocations the clavicle may be drawn outwards by drawing the shoulder
outwards. In disloeation upwards, after the shoulder is drawn out-
wards the surgeon should raise the outer and depress the inner extre-
mity of the clavicle. For preserving the bone in its normal situation,
and at perfect rest, the best retentive apparatus is that used in fractures.
The cure is seldom so complete as in dislocations of other joints, and
often some deformity remains, in consequence of the ligaments not pro-
perly uniting. Professor Samuel Cooper gives the following particulars
of the dislocation upwards and inwards. He says, © My friend, Mr.
Morton, of University College, has favoured me with the particulars of
an unusual dislocation of the sternal extremity of the clavicle, the dis-
placement of it being upwards and inwards. Etienne Caréron, wt. 39,
mason, admitted into the hospital of La Charité, on account of an in-
jury which was caused by his having been violently squeezed between a
wall and a cart, in such a manner that the left shoulder was thrust in-
wards with great force. On examination, the sternal extremity of the
claviclg was found to have been displaced from its natural situation, and
was now placed above the upper edge of the sternum, producing a slight
deformity in the contour of the lower part of the front of the neck. It

seemed from the description of the accident which was given by the
16
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patient, that the force producing the injury had acted in such a dirvec-
tion as to push the sternal extremity of the dislocated bone upwards
and behind the sternal portion of the sterno-cleido-mastoid musclg. The
articular surface of the internal extremity of the dislocated clavicle lay
opposite to that of the clavicle of the sound side, and was supported by
the superior border of the sternum. The attachment of the sterno-
cleido-mastoid musele to the first bone of the sternum did not appear to
have suffered any laceration. M. Velpeau considered it to be very pro-
bable, that the dislocation was in the first place backwards, but that the
foree continuing to act, the end of the clavicle was afterwards driven
upwards and across the front of the root of the neck, and behind the
sterno-cleido-mastoid musele. The dislocation was reduced in the usual
manner, and the apparatus of Désault for fractured clavicle employed
to retain the bone in its proper place. The bandages used were steeped
in a solution of ¢dextrine,” which when dry rendered the whole immo-
vable.”

DISLOCATION OF THE CLAVICLE AT ITE SCAPULAR EXTREMITY.

The external extremity of the clavicle articulates with the acromion
process of the scapula. The ligaments which more immediately bind
these bones together are two; the superior and inferior acromio-clavi-
cular ligaments, The two portions of the coraco-clavicular ligament,
though not attached to the parts forming the articulation, still contri-
bute much to prevent the frequent occurrence of dislocation by causimg
the two bones to follow each other in their motions. The scapular ex-
tremity of the clavicle is liable to only one dislocation, namely, upwards,
in which it rests on the acromion process of the scapula.

Symptoms.—Diminution of the space between the apex of the acro-
mion process and the central point of the sternum ; an obvious defor-
mity produced by the outer extremity of the clavicle, which, according
to Sir Astley Cooper, may be best ascertained by tracing the spine of
the scapula from within outwards; in doing which the finger will be in-
terrupted by the outer extremity; inability of the patient to raise the
arm ; and unnatural flatness of the shoulder. By drawing the shoul-
ders very forcibly backwards, these symptoms may be made to disap-
pear for the time.

State of the parts.—The superior and inferior acromio-clavicular liga-
ments are ruptured. The peculiarity of the displacement is, that when
the two portions of the coraco-clavicular ligaments are ruptured, the
falling down of the shoulder is greater than if the two proper ligaments
be ruptured.

Treatment.—The object is to bring the shoulders backwards. Sir
Astley Cooper recommends the surgeon to place his knee between the
shoulders of the patient, and forcibly draw them backwards and out-
wards. According to Mr. Liston, the best retentive apparatus is the
same as for fractured clavicle ; and which must be continued for many
weeks, as the ligaments are slow in uniting. In dislocation of either
extremity of the clavicle, even when treated by the most experienced

surgeons, some deformity will almost always remain; but the patient
will recover the motion of his arm.
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DISLOCATION OF THE SHOULDER JOINT.

The scapulo-humeral articulation is formed of portions of two bones,—
the glenoid cavity of the scapula, and the head of the humerus. The
ligaments entering into its formation are three—the capsular, the ac-
cessory of some, the coraco-humeral of other anatomists, and the glenoid.
An intimate knowledge of the anatomy of this articulation, and of the dis-
position of the muscles for effecting its movements, is of the utmost im-
portance; for experience has proved that, in consequence of its varied
and extensive movements, the shoulder joint is more frequently disloca-
ted than any other of the articulations, and even, as some maintain,
than all the others collectively. The number of dislocations to which
it is liable, though usually stated to be four, we shall find to be five,
three of which are complete, and two partial. The direction of the hu-
merus is made the basis of the nomenclature.

1. Dislocation downwards, or downwards and inwards, or into the
axilla.

2. Complete dislocation forwards.

3. Partial dislocation forwards.

4. Dislocation backwards.

5. Partial dislocation upwards. ,

With regard to the comparative frequency of these dislocations, it has
been ascertained that the first occurs most frequently; the second and
third are not so common ; the fourth is very rare; and of the fifth, not
more than one or two cases are recorded.

I. DISLOCATIONS DOWNWARDS.

FExeiting Causes.—A fall from a great height upon the top of the
shoulder ; a blow upon the upper part of the humerus, when the arm is
extended ; or the forcible and violent upraising of the hand or elbow, by
which the head of the bone is pressed against the under part of the cap-
sular ligament. It has also been caused by the violent contraction of
the deltoid, as in raising a heavy body; for while the deltoid raises the
arm, the capsular ligament is made the fulerum ; and if this gives way,
dislocation downwards may be produced.

Symptoms.—The natural roundness of the shoulder is lost, owing to
the head of the bone no longer supporting the deltoid muscle ; the acro-
mion process is unusually large and prominent; and a very striking
symptom, which cannot fail to be perceptible on examination, is a vacuity
under the acromion. There is also a want of that depression or hollow at
the insertion of the deltoid, which is very conspicuous when there is
no dislocation. The fibres of the deltoid, instead of giving the round-
ness to the shoulder, and going in a convex direction over the head of the
]]IJ:I.'-DEI'UE!, in their way from their origins to their insertion into the del-
tmd_emiue:nce, go in a straight direction; and if they be felt through
the integuments, it will be found that they are not only flat, but also
exceedingly tense,—a condition which, as will afterwards appear, offers
one of the obstacles to reduction. The rationale of these symptoms will
‘_.'}e easily unde;stnud, when it is remembered that the head of the bone
instead of resting, as it naturally does, in the glenoid cavity, is sent



244 DISLOCATIONS OF THE SHOULDER JOINT.

down into the axilla, and consequently the distance between tl:!e inser-
tion and the origins of the deltoid is greater than natural, and its fibres
are therefore put violently on the stretch.

Fig. 61.

All the above-mentioned symptoms are observable about the upper
and outer portion of the shoulder. On the opposite aspect of the joint,
namely, in the axilla, there is an unnatural tumour caused by the head
of the bone, which is rendered more perceptible by effecting abduction
of the elbow. The $ur%|eﬂn may not be very sensible of this symptom
while the patient holds his elbow as near as he can to his side : but the
moment the elbow is pressed outwards, the head of the bone sinks in
the axilla, and can be very distinctly felt. Elongation of the affected
arm is particularly well marked ; for ascertaining which, take the apex
of the acromion and the outer condyle of the humerus, as two fixed
points for measurement. The forearm is at a right angle with the arm
“and the elbow, the situation of which should be particularly observed,
as it serves for a diagnostic symptom in distinguishing the different
dislocations of the shoulder from each other, is neither directed back-
wards nor forwards, but is in a line with the long axis of the body, and
removed from the side. The patient cannot, by a voluntary effort of
the muscles of the affected arm, bring the elbow to the side ; and if the
surgeon forcibly press it inwards, the patient complains of great pain
from the head of the bone being pressed against the nerves of the axilla,
and when left to itself the arm hangs away from the trunk. The
patient has an ineclination to support the elbow by the hand, when
standing;_and when sitting, to rest it on the knees. A very striking
symptom is an alteration in the direction of the long axis of the hume-
rus. In the natural state of the parts when the arm is by the side, the
axis of the humerus is parallel to the side, and the arm seems to come
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down from the glenoid cavity ; whereas in this dislocation the axis is
placed obliquely in regard to the side, and the humerus seems to come
out from the trunk instead of from the glenoid cavity. The patient
has lost the power of performing the ordinary movements of the joint,
and not only is he unable, by voluntary effort, to raise his arm: but it
is also, in a great measure, immovable to the surgeon, especially up-
wards and downwards, remaining stiff in its unnatural position ; and the
patient, when he wishes to alter its situation, moves the whole trunk
and extremity in mass. Sometimes the surgeon can move it slightly
backwards and forwards, while in other directions, motion is difficult
and attended with great suffering. It is proper, however, to add, that
in very old persons, or in relaxed feeble habits of body, the immobility
of the arm to the surgeon may not be so perceptible. In addition to
the above symptoms, there is often tingling at the points of the fingers,
with numbness of the whole limb, and cedematous swelling arising from
the compression of the axillary plexus and interruption of the circula-
tion. On moving the limb a slight erepitus is sometimes perceived, but
on continuing the motion it ceases to be perceptible. The crepitus is,
probably, owing to the effusion of serum, and the escape of synovia
into the cellular tissue. This soft crepitus is easily distinguished from
the hard erepitus of fracture, which, however, has been sometimes met
with in dislocation of the shoulder, and is believed to depend on one or
more of the tendinous attachments of the muscles having, during their
disruption, torn away a portion of their osseous attachments. Many of
these appearances, although very distinctly marked at first, frequently
become obscured for a time by extravasation of blood and inflammatory
swelling, which often supervene; but when these symptoms subside,
they again become distinet and decisive.

State of Parts.—For conveying to the reader an idea of the state of
the parts, I shall give the result of two dissections by Sir Astley Cooper,
one by Sir Philip Crampton, and one by myself. Sir Astley Cooper
says,—*‘ I have dissected two recent cases of this dislocation. A sailor
fell from the yard-arm on the ship's deck, injured his skull, and dis-
located the arm into the axilla; he was brought into St. Thomas's
Hospital, and expired immediately after he was put to bed. On the
following day I obtained permission to examine his shoulder, which I
removed from the body for the purpose of obtaining a more minute ex-
amination, and the following were the appearances which I found. On
removing the integuments, a quantity of extravasated blood presented
itself in the cellular membrane, lying immediately under the skin, and
in that which covers the axillary plexus of nerves, as well as in the
interstices of the muscles, extending as far as the cervix of the humerus
below the insertion of the subscapularis muscle. The axillary artery
and plexus of nerves were thrown out of their course by the dislocated
head of the bone, which was pushed backwards upon the subscapularis
muscle. The deltoid muscle was sunken with the head of the bone :
the supra and infra-spinati were stretched over the glenoid cavity and
inferior costa of the scapula. The teres major and minor had under-
gone but little change of position ; but the latter, near its insertion,
was surrounded by extravasated blood. The coraco-brachialis was un-
injured. In a space between the axillary plexus and the coraco-bra-
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chialis, the dislocated head of the bone, covered by its smooth articular
cartilage, and by a thin layer of cellular membrane, appeared. The
capsular ligament was torn on the whole length of the inner side of the
glenoid cavity, and would have admitted a much larger body than the
head of the os humeri through the opening. The tendon of the sub-
scapularis muscle, which covers the ligament, was also extensively torn.
The opening of the ligament, throngh which the tendon of the long
head of the biceps passed, was rendered larger by laceration, but the
tendon itself was not torn. The head of the os humeri was thrown on
the inferior costa of the scapula, between it and the ribs, and the axis
of its new sitnation was about an inch and a half below that of the
glenoid cavity from which it had been thrown.”

The second case which Sir Astley Cooper had an opportunity of
examining, was one in which the dislocation had existed for five weeks,
and Sir Astley believed that the poor woman died from violence used
in the unsuccessful efforts to accomplish reduction by extension. Sir
Astley says, ¢ The capsular ligament had given way in the axilla be-
tween the teres minor and subscapularis muscles; the tendon of the
subscapularis was torn through at its insertion into the lesser tubercle
of the os humeri, and the head of the bone rested upon the axillary

lexus of nerves, and the artery. Having determined these points by
Eisseﬁtim, I next endeavoured to reduce the bone, but finding the re-
sistance too great to be overcome by my own efforts, I became very
anxious to ascertain its origin. I therefore divided one muscle after
another, cutting through the coraco-brachialis, teres major and minor,
and infra-spinatus muscles; yet still the opposition to my efforts re-
mained, and with but little apparent change. I then conceived that
the deltoid must be the chief cause of my failure, and by elevating the
arm I relaxed this muscle, but still could not reduce the dislocation. I
next divided the deltoid muscle, and then found the supra-spinatus
muscle my great opponent, until I drew the arm directly upwards, when
the head of the bone glided into the glenoid cavity. The deltoid and
supra-spinatus muscles are those which most powerfully resist reduction
in this accident.”

Sir Philip Crampton records an examination which he made by dis-
section, of a recent dislocation downwards in a labouring man, who was
brought to the Dublin Infirmary in 1808 in a dying state, owing to
injuries received by the fall of a wall. The dislocation was of the right
shoulder, and death took place in about two hours. The head of the
humerus was lodged on the neck of the scapula and upper part of the
inferior costa, and surrounded by cellular tissue extremely ecchymosed.
The head of the bone had pressed down the teres minor, and in its
descent had passed through the subscapularis muscle, the fibres of
which embraced the neck of the bone. The fibres of the subscapularis
were also partly torn up from the scapula. The triceps crossed the
neck of the humerus on its dorsal side, and the coraco-brachialis and
short head of the biceps described a curve on its sternal side. The
tendon of the long head of the biceps remained in its groove, but its
ﬂh:&aﬂf{ was partially lacerated. The tendons of the supra and infra-
spinati, and of the teres minor, were completely torn off from the
humerus, and along with them the surface of the greater tubercle. The
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capsular ligament was torn from the lower part of the neck of the hu-
merus to the extent of half its circumference, and the axillary vessels
and nerves were made to describe a curve backwards, by the presence
of the head of the bone which was in contact with them.

When I taught anatomy in this University, a body, apparently that
of a labouring man, was brought
to the dissecting-room, which pre- Fig. 62.
sented all the appearances,of a
dislocation downwards of the
shoulder. I made a careful dis-
section of all the parts, and the
preparation is still in my posses-
sion. The dislocation must have
been of very long standing, as the

lencid cavity was a good deal
%ﬂﬂd up, and a new shallow cavity
formed on the neck and upper
part of the inferior costa of the
seapula for the head of the hume-
rus, which had lost its cartilage,
and was covered over with porcel-
lanous deposit. The cellular tissue
was thickened about the ball, to
form a capsular ligament; and
the precise position into which the
head of the humerus was pushed,
in escaping from its socket through the under part of the capsular liga-
ment, was behind the subscapularis, in front of the teres minor and long
head of the triceps, and npon the
teres major and latissimus dorsi Fig. 63.
muscles, with the axillary vessels
and nerves to its inferior and
inner aspect. As the body was
brought to the dissecting-room at
the period when subjects were pro-
cured by exhumation, I found it
impossible to procure a history of
the case.

T'reatment. — Various methods
are employed for accomplishing
reduction.

By the Knee in the Axilla—
If the dislocation be recent, and
in a thin, attenuated subject, let
the patient be seated on a low
chair, and let the surgeon, placing
himself beside him with his foot
resting upon the chair, put his
knee into the axilla, and while
with one hand he presses upon the

acromion, with the other let him depress the elbow, thus making his




248 DISLOCATIONS OF THE SHOULDER JOINT.

knee a fulerum, and the humerus of the patient a lever. I have often
reduced dislocations by this method with the greatest ease.

By the Heel in the Azilla.—This is a mode which has been very
strongly recommended by Sir Astley Cooper, and is often attended
with success. The patient is placed in the recumbent posture on a
couch, and the surgeon having applied a wetted roller round the lower

rt of the arm, and having tied a handkerchief or towel round the arm
above the wetted roller, places himself on the same seat with one foot
resting on the floor, and the heel of the other in the axilla, and then
extends the arm by pulling the towel or handkerchief.”

In this method of reduction there are various ways of applying the
extending force. One is that just deseribed ; another is to apply the
handkerchief to the wrist; a third is for the surgeon, having put a
skein of worsted round the arm, to pass his head through the double of
the worsted, and make it rest on the back of his neck, and while pulling
the arm to raise up and draw back his own body, by which means he

Fig. 64.

will be able to exert a much greater extending force than by either of
the two former ways; and a fourth plan, which may be adopted in cases
of considerable difficulty, is to make the assistants give additional ex-
tending force by pulling the ends of the towel or handkerchief fixed
round the arm. It has been remarked that a great advantage of this
method of reduction is, that the surgeon, both at the long end of the '
lever and at the fulerum, has his sense of touch to appreciate the effect
produced by the force, and is able, therefore, at once to modify its
application as circumstances may require; and as soon as the heel
detects the slightest change in the position of the bone, he can imme-
diately direct the humerus towards the glenoid cavity.

By Manual Extension.—The patient being placed in a chair, the
first object is, to fix the scapula so as to afford the necessary counter-
extension. This may be done by applying the double of a sheet under
the axilla, carrying it over the opposite shoulder, and fixing it to some
post or resisting object on the opposite side of the patient to that on

which the injury is situated. If the sheet be not very much pressed u
to the axilla, and its extremities be raised up so as to be on a level witﬁ
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the opposite shoulder, it will fix only the body and under angle of the
seapula, and leave the parts near the glenoid cavity to be drawn from
the chest by the extending force applied to the arm. The more elegant
method of affording counter-extension is by a well-padded ring of leather,
having attached to it two belts, by which it may he fastened to a post
or any resisting object; and the trunk and scapula being thus fixed, the
necessary counter-extension is obtained. The next object is to employ
extension ; and, for this purpose, a few turns of a wetted roller should
be applied to the arm above the elbow, and a band of worsted, or a
piece of linen, fastened upon it by the clove-hitch knot; for this knot,
while tight enough to prevent slipping, cannot become so tight as to
produce dangerous compression. The arm should be elevated to the
horizontal position, to relax the deltoid and supra-spinatus muscles ;
and extension should be afforded by assistants drawing the ends of the
worsted, or towel, or linen, gradually, slowly, and steadily; and after
the extension has been kept up for several minutes, and while it is still
go, the surgeon, placing his foot upon the chair in which the patient
sits, should put his knee into the axilla, and with one hand press the
acromion downwards and inwards, and with the other slightly press
down the elbow, pushing the head of the bone upwards by means of the
knee, which can Ee done by raising the foot so as to rest it on the toes.
During the whole time the surgeon, before the introduction of Chloroe-
form, used to divert the patient’s attention by engaging him in eon-
versation ; but with such an invaluable auxiliary, that practice is no
longer needful.

By means of Pulleys.—If it be probable, from the muscular strength
of the patient, or from the time that has elapsed since the occurrence of
the dislocation, that very considerable extension will be required, it is
advisable to afford it by means of pulleys. Previously to their use, the
surgeon will diminish the degree of resistance to be overcome, by bring-
ing the patient fully under ie influence of chloroform. The necessary
counter-extension can be very conveniently afforded by the plan recom-
mended in the description of the former method of reduction. The ex-
tending force may be applied to the lower part of the arm, by placing
round 1t a few turns of a wetted roller, over which a belt of leather is
fastened, with two straps extending from it, at the extremity of each of
which is a ring, to which the hook at one end of the pulleys is fixed,
while the hook attached to the other set of pulleys is affixed to a ring in
some resisting object, care being taken that the ring is on a level with
the line of counter-extension. Extension is then produced by pulling
the cord of the pulleys. This method is useful for allowing the applica-
tion of considerable extending force, which, however, might be afforded
in the ordinary way, by increasing the number of assistants ; but the prin-
cipal advantage of the pulleys is, that by them the force can be applied
steadily and gradually ; whereas, when extension has to be long kept up
by the usual method, the assistants become wearied, and the extension is
unequal and accompanied with sudden jerks. The pulleys so greatly in-
crease the force, that few assistants are required. The proper method of
applying extension by the pulleys, is to draw the cord slowly and steadily,
until the extension becomes considerable, to keep up the same degree of
extension for several minutes, and then to increase it again gently. When
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considerable extension has been employed, the surgeon should, by placing
his knee in the axilla, with one hand on the acromion, and the other on
the lower part of the arm, endeavour to replace the head of the bone in
the manner described in the last section. In this method the surgeon,
although sensible of the return of the bone into its natural situation,
seldom finds it return with a snap, as when reduction 1s accomplished
by the other methods.

II. COMPLETE DISLOCATION FORWARDS.

Symptoms.—In this dislocation, there is the absence of the natural
roundness of the shoulder, the acromion more pointed, and the vaeuity
reater than in the former dislocation. There 1s an unnatural flatten-
ing of the shoulder behind, and an unnatural tumour, caused by the
head of the bone, below and to the sternal side of the coracoid process,
and below the middle of the clavicle. The elbow is removed from the
trunk, and drawn a little backwards ; and the long axis of the humerus,
instead of being parallel with the trunk, and directed upwards to the
glenoid cavity, inclines towards the trunk, and extends upwards to a
point underneath the middle of the clavicle. The forearm is at a right
angle with the arm. The pain is less than in the former dislocation,
but the motions of the joint are much more restrained; for any move-
ment of the arm backwards is prevented by the resistance of musecles,
movement outwards by the clavicle opposing the head of the bone, and
motion forwards by the head of the bone striking the coracoid process,

With regard to another symptom, namely, whether the arm be short-
ened or lengthened, surgical authorities are divided. According to Sir
Astley Cooper, the arm will be somewhat shortened, but he does not,
in any of the cases recorded in his work, mention the state of this symp-
tom, although it must no doubt have been from what he ohserved in
those cases that he arrived at the above conclusion. In a very interest-
ing case recorded by Sir Philip Crampton,—a case well worthy of atten-
tion, inasmuch as it settles another disputed point, which will presently
be mentioned, the axis of the head of the bone was nearly a quarter of
an inch higher than that of the glenoid cavity : the arm, therefore, must
have been shorter than natural.

On the other hand, Desault and Malgaigne maintained that there
would be elongation; and Baron Dupuytren, although at one time of
opinion that the arm could be elongated only in dislocation downwards,
afterwards agreed with Desault and Malgaigne, and stated, that after
dissecting the ligaments in a recent joint, and producing dislocation, he
found the arm had lengthened as much as half an inch.

There is a point, concerning which, for a considerable time, there
existed much difference of opinion, namely, whether complete dislocation
forwards be a primary or consecutive dislocation,—that is, whether the
bone can be sent out at once by violence from the glenoid cavity to the
situation which it occupies in this dislocation ; or whether it be first
dislocated downwards, and suffer a secondary displacement upwards, by
the muscles drawing it upwards and inwards, as far as the elaviele will
allow. Some have gone so far as to say, that the head of the bone can-
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not get into the position it occupies in this dislocation, except by suffering
a secondary displacement, after having first been forced downwards.
Others, for example, Desault, Petit, Dupuytren in France, and the late

Fig. 65.

Mr Hey, and Professor Samuel Cooper in this country, did not deny the
possibility of its being primary, but they believed, as will be seen by a
perusal of their writings, that it is in fact very seldom primary, and
almost always consecutive to dislocation downwards. It is very evident
that Sir Astley Cooper considered this a primary disloeation. The case
recorded by Sir Philip Crampton, which will be described in mentioning
the state of the parts, very clearly proves that, in some cases at least,
this dislocation is primary.

State of the Parts,—In the third volume of the * Dublin Journal of
Medical Science,” there is a case of undoubted primary dislocation
recorded by Sir Philip Crampton, which is interesting, not only as set-
ting at rest the long-disputed question above-mentioned, but also as being
the first recorded dissection of the parts in an example of recent dislo-
cation forwards. * The head of the humerus was lodged on the inner side
of the neck of the scapula, to the sternal side of the root of the coracoid
process, and extending up nearly as far as the notch in the superior
costa. The capsular ligament was perfectly entire in the direction of
the axilla, showing that the bone could not have been sent first to the
axilla and afterwards to the situation here described. The opening in
the caspular ligament was on its inner side, and was caused by its being
torn from the glenoid cavity, the rent extending from the supraspinatus
muscle above to the under part of the subscapularis muscle below.



252 DISLOCATIONS OF THE SHOULDER JOINT.

The supra and infra-spinati were much on the stretch, but not
lacerated, and the subscapularis muscle
Fig. 66. was partly detached from the upper and
the anterior parts of the subscapular fossa,
and pressed downwards, so that its fibres
in a curved manner embraced the neck of
the bone. The axis of the head of the
bone was scarcely a quarter of an inch
above the centre of the glenoid cavity, and
the vessels and nerves were on the sternal
side of the humerus.””  Mr. Key made a
dissection of a shoulder which had long
been dislocated inwards. The glenoid
cavity was completely filled up by li
mentous matter, and the head of the hu-
merus was situated under the clavicle to
the sternal side of the root of the cora-
coid process, in contact with the venter of
the scapula, from which the subscapularis
muscle was at that part torn off, and separated from the ribs by that
muscle and the serratus magnus muscle. A new socket and complete
capsular ligament had been formed.

I believe that in complete dislocation inwards, the head of the bone
will generally be in the position deseribed above, with the pectoral
muscles before it, and the axillary vessels and nerves to its sternal side.

Treatment.—The reduction is to be effected by the means recom-
mended in deseribing the methods by manual extension, and by pulleys,
in the former dislocation, with the two following peculiarities :—First,
that the extension should be made downwards and outwards, in the line
of the unnatural direction of the axis of the humerus, until the head of
the bone be below the coracoid process; then the extension should be
continued with the arm raised to the horizontal position. Second, that
after extension has been applied for a considerable time, and while it is
still being continued, the surgeon should endeavour to replace the head
of the bone, by employing the humérus as a lever, pressing the lower
part of it forwards, and its head backwards in the direction of the glenoid
cavity ; and while doing =0, he should also rotate the arm. This can be
most effectually done by using the forearm as a lever, having it bent at
a right angle with the arm, in order to prevent stretching of the biceps,
which would be an obstacle to reduction.

In attempting replacement in this, as in every other dislocation, the
extension and counter-extension must always be in a line with each other.

III. PARTTAL DISLOCATION FORWARDS.

Symptoms.—The head of the bone is drawn forward against the
coracoid process, where there is an unnatural tumour, whilst there is a
depression opposite the back part of the shoulder joint. The posterior
half of the glenoid cavity is perceptible to the fingers, whilst the long
axis of the humerus is in front and in a line with the coracoid process.
The elbow is slightly removed from the side, and is in a line behind the
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long axis of the body. The arm can partially perform such movements
as do not require its elevation, but it cannot be raised. !

State of the Parts.—The head of the bone is on the scapular side of
the coracoid process, and rests against it and the edge of the glenoid
cavity, where, in an unreduced dislocation, a new cavity has been found
formed for its reception. It seems possible for this dislocation to occur
without the capsular ligament being torn through ; but in dissecting an
old dislocation, it was found that the ligament had been ruptured and
become attached to the coracoid process. The latissimus dorsi and two
teres muscles are put upon the stretch, and the pectoralis major, except
some of its inferior fibres, is relaxed. The spinati museles are slightly
on the stretch, and the posterior fibres of the deltoid are extended,
while the anterior are relaxed.

Treatment.—Reduction is accomplished in the same manner as in the
preceding injury, namely, by counter-extension, extension, and a lever-
like motion of the humerus ; less force, however, is required. ‘

IV. DISLOCATION BACKWARDS.

Dislocation of the head of the humerus on the dorsum of the scapula
is so rare an accident, that Desault had never seen an instance of it;
Baron Boyer met with it but once in the living body; only two cases
occurred at Guy's Hospital in thirty-eight years; in the same number
of years Sir Astley Cooper met with two cases, and not more than four
cases occurred in his practice during his whole professional career; and
Mr. Lawrence, in his lectures, delivered at St. Bartholomew’s Hospital
in 1830, states that at that time he had never seen the humerus
dislocated backwards. Two cases are reported from the Middlesex
Hospital ; one from the North London Hospital ; Mr. Toulmin of Hack-
ney met with a case; Mr. C. M. Coley of Bridgeworth, with two; I
have met with two examples, and there are on record a very few other
cases, to the particulars of which I may have occasion to refer.

Causes.—In one of the cases seen by Sir Astley Cooper, the injury
was produced by pushing a person violently with the arm elevated. Of
the two cases which occurred at Middlesex Hospital, the one was cansed
by a heavy box from the top of a bedstead falling on the hand of the
person while the arm was elevated; the other, in a woman ninety-four
years of age, was occasioned by a fall on the front of the shoulder, in
consequence of having trodden on some orange peel. Mr. Toulmin's
case Was in an unusually muscular gentleman, and was caused by a fall
from his horse. Of the cases narrated by Mr. Coley of Bridgeworth,
one was caused by the man being pulled down by a calf which he was
driving, a cord which he held fast in his hand being tied to one of the
animal’s legs; the other by the person being dashed from his horse
against a tree, the shock being received on the front of the shoulder.
In a case of this dislocation, of long standing, in which Mr. Key had
an opportunity of making a minute examination of the state of the
parts after death, the injury was caused by spasmodic contraction of the
muscles during an epileptic fit. The exciting causes of the other cases
recorded are not mentioned.

Symptoms.—The injur{ is characterized by the absence of the
natural roundness of the shoulder, unnatural prominence of the acro-
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mion process, with depression under it ; unnatural flatness of the ante-
rior part of the shoulder, together with a stretched appearance of the
skin at that part, and an unnatural tumour on the dorsum of the sca-
pula underneath the spine, caused by the head of the humerus, which
can be very distinetly felt. As to the precise direction of the long axis
of the arm and the position of the elbow, surgeons are at variance. In
the cases mentioned by Mr. Coley and Mr. Toulmin, the elbow was for-
ward and close to the side. In one of the cases admitted into Middlesex
Hospital, the arm was close to the side, and in a line with the long axis
of the body. In the other recorded cases the preecise position of the
elbow is not stated. In one of the cases which I had an opportunity of
seeing, the elbow was directed forwards; in the other, it was merely
removed from the side of the body. The long axis of the humerus is of
course directed to the dorsum of the seapula, and the position of the
arm and elbow, as might be expected, from considering what muscles
would thus be put upon the stretch, is for the long axis of the arm to
extend downwards and forwards, with the elbow removed from the side,
and in a line before the long axis of the body. Some surgical autho-
rities give this direction of the long axis of the arm, and this position of
the elbow, as symptoms, without stating whether they do so from reason-
ing on the unnatural condition of the muscles, or from observation. It
is not more difficult to explain an oceasional deviation from this attitude
in this dislocation, than it is to explain how in some very rare instances
the elbow is nearly close to the side in dislocation downwards, although,
in by far the greater number of examples, it is removed from the side to
diminish the painful tension of the deltoid muscle.
State of the Parts.—The head of the bone lies on the dorsum of the
scapula, the capsular ligament is ruptured, the muscles in front of the
joint are stretched, and the infra-
Fig. 67. spinatus and teres minor are torn up
from the scapula, before the head of
the bone can arrive at its unusual
situation. In the case in which the
injury was caused by spasmodic con-
traction of the museles in an epileptic
fit, and of which a dissection was
made by Mr. Key, the gentleman
lived for seven years after the acei-
dent, but the disloecation could not
be kept reduced, and he never re-
sumed the use of his arm. On in-
spection after death, it was found
by Mr. Key, that the explanation of
the impossibility of keeping it re-
duced, was laceration of the tendon
of the subscapularis muscle, and its
adhesion to the edge of the glenoid
cavity with very imperfect union.
The anterior part of the capsular
4 ligament was torn at the insertion
of the subscapularis, and the posterior part was carried back with the
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bone, which, instead of resting far back on the dorsum of the scapula,
rested on the posterior edge of the articular surface, and on the inferior
costa close to the articulation.

Treatment.— In two of the recorded cases of this injury, Sir Astley
Cooper accomplished reduction by raising the hand ami arm, and turn-
ing the hand backwards behind the head. In another instance this
method was tried without success, and the bone was replaced by exten-
sion of the arm, the scapula being fixed by placing the heel in the
axilla. In another, reduction was effected by extension from the wrist
in the direction of the displaced bone without the heel in the axilla;
and in the remaining cases, with the exception of one which remained
unreduced, the bone seems to have been replaced by extension and
counter-extension, and in some of them with very little difficulty.

The general principles already mentioned as applicable to reduction
of dislocation downwards, in the deseription of the methods by manual
extension and by pulleys, are applicable to this luxation; but the ex-
tension should be made forwards and outwards, with the arm raised to
a horizontal position ; and while the extension and counter-extension
are being applied, the surgeon should endeavour to direct the head of
the bone upwards and forwards by employing the humerus as a lever,
sressing the knee against the upper and back part of the humerus, and

rawing the elbow a little backwards.

V. PARTIAL DISLOCATION TUPWARDS.

This is an accident so extremely rare, that it is not mentioned by
many surgical authorities. The possibility of its oeccurrence is proved
by a case which came under the observation of Mr. John Soden, Jun.,
of Bath, and also by a preparation, to which reference will be found in
another page. An account of the case referred to was drawn up by
Mr. Soden, and read before the Royal Medical and Chirurgical Societ
of London, and published in their Transactions for the year 1841. ‘{
description of the case will also be found with an engraving in Sir
Astley Cooper’s work on “ Fractures and Dislocations,” edited by Mr.
Bransby B. Cooper. The following are some of the particulars. Jo-
seph Cooper dieg in the Bath United Hospital in November, 1839, in
consequence of a compound fracture of the skull, and his death afforded
an opportunity of examining an old injury of the right shoulder, cansed
by receiving the whole weight of his body on his elbow in falling back-
wards. After the subsidence of the inflammatory symptoms which super-
vened, a difference was perceived between the two shoulders. When
the man stood erect with his arms dependent, the bone appeared to be
drawn too much up in the glenoid cavity. The power of abduction
was very limited, because the humerus came against the acromion pro-
cess; and when the arm was moved, on placing the hand on the shoulder
a sensation of crepitus simulating fracture was experienced, which hnwi
ever, was merely the rubbing of the humerus on the acromion primess*
The head of the humerus appeared unnaturally prominent in front : the
man could move his arm backwards and forwards, but was unable to
raise the smallest weight; and any exertion or motion which could ex-
cite the action of the biceps, caused severe pain, and could not, there-
fore, be performed. The capsular ligament was but slightly ruptured,
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Treatment.—Sir Astley Cooper recommends the surgeon, having
seated his patient on a low chair, to place his knee in front of the elbow
joint, against the front of the radius and ulna, and after having for
some time attempted, by pressing backwards with his knee, to dislodge
the coronoid process from the olecranon fossa, then foreibly but slowly
to attempt flexion of the forearm, when reduction will be soon accom-
plished. The objeet of pressing with the knee is, as already stated, to
displace the coronoid proeess from the olecranon fossa; and the ohject
of the foreible flexion is to bring the bones forward to their natural po-
sition. Baron Boyer effected reduction in another manner. In accor-
dance with his mode, an assistant is to take hold of the middle of the
humerus, and thus afford the necessary counter-extension, and another
assistant to make extension at the wrist, keeping the forearm at a right
angle with the arm, while the ﬂ-uriean grasps the elbow with both hands,
having his fingers in front of the humerus, and his thumbs on the ole-
eranon process, against which he directs pressure downwards and for-
wards. According to Sir Astley Cooper’s method, the surgeon endea-
vours to displace the coronoid process from the olecranon fossa, by
pressing the knee against the front of the forearm ; in Baron Boyer's,
by pressing with the thumbs the olecranon process downwards and for-
wards. In the former plan the bones are brought forward by flexion of
the forearm ; in the latter, by an assistant pulling at the wrist.

I have, with great ease and readiness, effected reduction by employing
two assistants,—omne for fixing the humerus, the other for effecting
extension, which can be best done by grasping the middle of the fore-
arm with both hands, and pulling forwards—and while extension and
counter-extension are being used, by placing the fingers of one hand
in front of the forearm, as near as possible to the elbow, and the other
upon the olecranon process, and pulling forcibly with both hands,
as if the object were to draw the heads of both bones of the forearm
away from the humerus. By this means the coronoid process is very
speedily dislodged from the olecranon fossa, and the extension then
brings the bones forward to their natural situation. The advantage of
affording extension, by grasping with both hands the middle of the%nra—
arm, is, that the foree thus acts as much on the ulna as on the radius;
whereas, if extension be applied at the wrist, the force is in a great
measure lost, for the ulna, which offers the chief obstacle to reduction,
being small near the wrist, and having little connexion with that arti-
culation, is acted upon only indirectly through the medium of the strue-
tures by which it is connected with the radius. According to Mr.
Liston, reduction iz thus accomplished :—* The arm and forearm are
extended, and the limb is brought well behind the trunk, so as to relax
the triceps; the surgeon performs extension and counter-extension,
pulling the forearm with one hand, whilst he pushes with the other,
placed on the scapula. If the force thus employed prove insufficient,
as it seldom will in recent cases, the patient may be placed on his face
on a couch, and on the limb being brought into the favourable position
already notd_ccd, counter-extension may be made by the heel planted

inst the inferior costa of the scapula, whilst the wrist is pulled with
both hande.”
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., III. DISLOCATION INWARDS, AND DISLOCATION OUTWARDSE.

The radius and ulna may be dislocated laterally, that is, they may be
drawn to the one side of the humerus or the other; but these disloca-
tions are extremely rare, and never complete, on account of the great
breadth of the articulating surfaces. They are readily detected by the
unnatural prominence along the plane of the joint, either internally or
externally, according to the nature of the dislocation, and by the in-
ability to flex the forearm ; and they are easily reduced by fixing the
arm, pulling the forearm, and pressing the bone, either outwards or in-
wards, as the case may demand.

IV. DISLOCATION OF THE ULNA BACKWARDSE.

The distinguishing marks of this dislocation are, the projection of
the olecranon process behind the humerus, the hand and forearm being
twisted inwards to the ulnar aspect of the forearm, and the impossibility
of bending the forearm to more than a right angle. In some instances
it has been found impossible to bend it even to that extent, and any
attempts to do so have caused excessive pain. In one recorded dissec-
tion of this dislocation, the coronoid process was lodged in the olecranon
fossa ; the coronary, oblique, and part of the interosseous ligaments,
were torn ; the triceps muscle was much relaxed, and the brachialis mus-
cle stretched under the humerus.

Treatment.—Press the knee against the front of the elbow joint ;
then with one hand attempt to bend the forearm over the knee, drawing
it at the same time forwards, and with the other hand, the olecranon
process downwards and forwards. In a case occurring in the practice
of Mr. Gosset, in which the coronoid process rested on the internal con-
dyle instead of the olecranon fossa, and the pain on bending the arm
was insupportable, owing it was supposed to the pressure of the coro-
noid process against the ulnar nerve, reduction was accomplished by
extension and counter-extension applied by two persons pulling in oppo-
site directions, and by the pressure of the olecranon process downwards
and outwards, while the forcarm was suddenly flexed.

V. DISLOCATION OF THE RADIUS BACKWARDS.

This must be an extremely rare injury, since Baron Boyer has met
with it only twice, and Sir Astley Cooper saw it only once in the dead
subject, but never in the living body. Mr. Lawrence has seen the ac-
cident, and Mr. Bransby B. Cooper gives a short description of one
case complicated with fracture of the ulna, which came under his obser-
vation ; but the most minute account I have seen of this dislocation is
by Professor Lagenbeck, of Gottingen, who met with two examples, the
one in a man twenty years of age, and the other in a child of five years.
In these cases, which are published in *The Lancet,” the hand was
prone and could not be brought into a state of supination ; the forearm
was moderately bent, and admitted of neither flexion nor extension ; the
skin was lax a.lnnﬁ the inner side of the internal condyle, and the head
of the radius could be felt behind the external condyle ; the articulating
cavity of the head of the bone could be felt in the child, but its circum-
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ference only in the adult. In both these cases, replacement was aceom-
plished by applying counter-extension to the arm, and extension to the
forearm, and pressing the head of the bone inwards. Strong and long-
continued extension was necessary in the one case, while very moderate
extension with pressure was sufficient in the other. In this injury, ex-
tension should be made from the hand, and when it has been employed
for some time, and is still being continued, it would be judicious, be-
sides pressing the head of the bone inwards, to supinate the hand for-
eibly, which would assist the pressure in sending the head of the bone
forwards, becanse in supination, while the under extremity is sent out-
wards, the superior is directed forwards. In the example which Sir
Astley Cooper met with in the dead subject, the account of the state of
the parts on dissection is as follows :—The head of the radius was found
behind the external condyle, the coronary and oblique ligaments were
torn, and the capsular ligament—by which I suppose is meant part of
the external lateral, and anterior ligaments,—had partly given way.

[Dr. Gibson, of the University of Pennsylvania, states, in the first
volume of his Surgery, that he has seen several cases of dislocation
backwards of the head of the radius, and that he considers it more common
than dislocation forwards. In 1826, he exhibited to the cluss “a case
in which both radii were luxated at the same moment, from the patient
being precipitated suddenly before a hogshead of sugar, whilst in the
act of rolling it.”—ED. ]

VI. DISLOCATION FORWARDS OF THE RADIUS.

Baron Boyer never met with this dislocation, and says, that no
authentic example exists of the bone being thrown forwards on the exter-
nal condyle. Many cases, however, are recorded : Sir Astley Cooper met
with six examples; Mr. Bransby B. Cooper with two; and instances
have occurred in the experience of Mr. Lawrence, Mr. Tyrrel, Mr.
(Gosset, and many other surgeons. I have met with two examples, the
one in a girl of eleven, the other in a boy of about thirteen years of age:
the symptoms were nearly the same in both cases. The forearm was
about midway between complete extension and semiflexion, the hand
slightly supinated, making an angle of about forty-five degrees with the
plane of complete supination; the movements in the direction of prona-
tion and supination, as well as those of flexion and extension, were ex-
tremely limited ; and on attempting to bend the forearm, I was particu-
larly sensible of a sudden check to further flexion by an obstacle which
left a decided impression of its being caused by one bone striking against
another. There was a perceptible alteration of the direction of the long
axis of the radius, which, instead of leading up to the under part of the
external condyle, was directed in front of it, where the head of the
radius could be distinetly felt, forming an unnatural tumour. There
was an unnatural depression perceptible below the external condyle, and
in one of the cases the patient complained of great pain in the upper
part of the interosseous space, which pain was much aggravated by
pressure. In each case, I accomplished reduction by making one
assistant fix the humerus, and another effect extension from the hand,
by which means the force acts on the radius alone ; and when extension
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not to be confounded with dislocations of the wrist-joint. The writers,
who have described these rare accidents, have not all employed the
same nomenclature, some making the direction of the radius, others
that of the ulna, the basis of arrangement. There are only two of these
dislocations. They are deseribed by some authors as dislocation for-
wards and dislocation backwards of the radius; by others, as dislocation
backwards and dislocation forwards of the ulna. As the two bones are
driven in opposite directions, it follows, that the dislocation forwards of
the radius of some authors is the dislocation backwards of the ulna of
others, and that dislocation backwards of the radius of some is the dis-
location forwards of the radius of others. In the following description
the direction of the radius is made the basis of arrangement.

These dislocations are generally produced by the hand being carried
too far round in the directions of pronation and supination; and of the
two, dislocation forwards is the more frequent, partly, because the
motion of pronation is more extensive than that of supination, and
part?', because violent and immoderate force, which is often required
in efforts accompanied with pronation, can seldom be necessary in an
offices which the hand has to perform in a state of supination. Desault
records the case of a laundress who,-by a violent pronation of her hand
in wringing a wet sheet, produced dislocation forwards of the radius.
The liiﬁglﬂﬂatiﬂll backwards of the radius has not in every case been
caused by supination. Dupuytren mentions the occurrence of an ex-
ample in one of the gendarmerie, where the injury was occasioned by
his horse falling, and his forearm being crushed between the horse’s
head and the ground. The dislocation forwards seldom occurs; and
the dislocation backwards is so extremely rare, that in a long experience
Desanlt never met with it in the living body, and only once in the dead
subject ; Dupuytren saw but two cases, Boyer but one ; and Sir Astley
-Cooper has not recorded a single example.

In dislocation forwards the forearm is bent, the hand being carried
beyond the natural extent of pronation; there is an unnatural promi-
nence at the posterior and inner part of the wrist, caused by the ulna;
and the motions of pronation and supination are suspended. Replace-
ment is easily accomplished in the following manner :—The arm is fixed
by an assistant, and the surgeon, with the fingers and thumb of one
hand, separates the bones from each other, pressing the one backwards
and the other forwards, and with the other hand, he at the same time
forcibly turns the hand into a state of supination ; by which movement
the radius is sent back to its proper position. The injury is caused by
violent pronation : it is reduced by forcible supination.

In dislocation backwards the hand is carried beyond the natural ex-
tent of supination ; the motions of pronation :mtiY supination are sus-
pended ; the natural prominence formed by the ulna at the back of the
wrist disappears; and an unnatural projection in front of the wrist is
caused by the under part of the ulna. In the example of the officer,
whose case is recorded by Dupuytren, and where violent supination was
not the cause of the injury, the hand was not supinated, but midway
between pronation and supination. The direction of the ulna was too
far forward, the lower extremity coming in front of the radius; there
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was an unnatural depression at the back, and an unusual prominence in
front of the wrist. Replacement may be accomplished bﬁ' fixing the
arm, and with one hand separating the bones from each other, pressing
the one backwards and the other forwards, and with the other hand
foreibly producing pronation; by which means the hand, and with it
the radius, is carried forward. The dislocation may be caused by sup:-
nation being carried to too great an extent, and it may be reduced by
forcible pronation.

Violent pronation may cause dislocation backward of the upper, and
forward of the under extremity of the radius ; and forcible supination 1s
a principal means of reducing these dislocations. ) )

Supination carried beyond the proper extent may induce dislocation
forward of the upper, and backward of the under extremity of the
radius ; and forcible pronation is of the greatest consequence in reduc-
ing these dislocations. : :

DISLOCATION OF THE RADIO-CARPAL ARTICULATION, OR WIRST-JOINT.

This articulation is formed above, by the radius and triangular fibro-
cartilage, and below, by the first three bones of the carpus, namely, the
scaphoid, semilunar, and cuneiform bones. It is furnished with four
ligaments, and is liable to five dislocations. Both bones of the forearm
may be thrown forwards, backwards, inwards, or outwards, and the
radius alone may be driven forwards on the front of the carpus. The
dislocations forwards and backwards are exceedingly rare, especially
the former. The celebrated Dupuytren went even so far as to say,
“that there was not a single unequivocal instance on record of a dislo-
cation of the radio-carpal articulation, and that he invariably found
these pretended accidents always turned out to be fractures of the
radius near the articulation.” It is now, however, quite certain that
these dislocations, though rare, do oceasionally take place.

I. DISLOCATION FORWARDS.

The dislocation forwards is produced by a fall on the palm of the
hand during extension, and may be detected by a swelling on the fore
part of the wrist, produced by the radius and ulna, and another on the
back part, caused by the carpus; by an unnatural depression above the
last-mentioned swelling ; by the styloid processes of the radius and ulna
not presenting their natural relation to the carpus, and by the hand
being extended and fixed.

II. DISLOCATION BACKWARDS.

The dislocation backwards usually occurs from a fall on the back of
the hand, while the hand is fixed. It is characterized by two unnatural
swellings,—one on the back of the wrist, caused by the radius and ulna,
the other in front, caused by the carpus; and by the hand being vio-
lently bent and fixed.

These dislocations may be distinguished from sprains by the existence
of two swellings ; whereas in spramns there is only one; and that does
not appear immediately, but, when it does, gradually increases. For
distinguishing between dislocation of the wrist, and fracture of the radius
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near the wrist, when the inflammatory swelling renders it difficult to
detect the real nature of the case, it is of importance to take hold of
the hand, and move it, observing at the same time whether or not the
styloid processes of the radius and ulna be movable. If the injury be
a fracture, they will change their position ; but if it be a dislocation, they
will remain fixed.

III., IV. LATERAL DISLOCATIONS.

The lateral dislocations are never complete, on account of the breadth
of the articulating surfaces; in consequence of which some part of the
under portion of the articulation still rests against some part of the
upper. A projection of the carpus on the one side of the wrist, and of the
radius or ulna on the other, with a fixed condition of the hand, are
symptoms sufficiently diagnostic to make these injuries easy of detection.
The deformity of parts is so distinet, that there can be no difficulty in
recognising these accidents, and their replacement is equally easy by
the following means.

While the forearm is held firmly by an assistant, so as to afford the
necessary counter-extension, and another assistant makes extension from
the hand, the surgeon should press the displaced bones towards their
proper situation. When extension and counter-extension have been
used to a sufficient degree to prevent the bones from pressing against
each other, the contraction of the muscles will powerfully aid in accom-
plishing reduction.  After reduction, antiphlogistic remedies, of rathera
smart character, are frequently necessary to subdue the very considerable
tumefaction and inflammation which sometimes result from the injury
to the soft parts ; and recourse must be had to the cautious use of a
splint, to prevent any motion of the hand which would be apt to cause
a recurrence of the disloeation, and hinder the union of the ligaments ;
but care must be taken so to apply it, as not to produce any pressure,
which would aggravate the local inflammation, if it should supervene.

V. DISLOCATION FORWARDS OF THE RADIUS ALONE, ON THE FORE PART
OF THE CARPUS.

This is quite a different dislocation from that of the radius forwards
at the inferior radio-ulnar articulation. In this dislocation the styloid
process is no lun%er in a line with the radial side of the carpus; the
under extremity of the radius forms a protuberance on the front of the
carpus; the hand is fixed, and its outer border is twisted backwards,
and its inner forwards. These symptoms are sufficiently diagnostic of
the nature of this injury, the reduction and after-treatment of which are
the same as when both bones are displaced.

DISLOCATIONE OF THE THUMB.

The first metacarpal bone of some anatomists, the first phalanx of
the thumb of others, is capable of being dislocated in four directions,
namely, inwards, outwards, forwards, or backwards; but, in general,
it is dislocated only forwards or backwards. Mr. Lawrence is of
opinion that a dislocation backwards is the only dislocation of this
bone that can take place. In many cases seen by Sir A. Cooper, the
metacarpal bone was thrown inwards, between the os trapezium and the
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metacarpal bone of the fore-finger, so as to form a protuberance
towards the palm of the hand. The thumb was bent backwards and
did not admit of being brought towards the little finger, The unnatural
protuberance, formed by the articular end of thg bone, is so very con-
spicuous, that the nature of the accident is immediately recognised.
Much pain and swelling are produced by the accident. For facilitatin
reduction, Sir A. Cooper advises extension to be made with the thum
inclined towards the palm, in order to relax and diminish the resistance
offered by the flexor muscles. After steady extension for a considerable
time, the bone should be forced into its place by making pressure with
the fingers on the head of the bone. When reduction is impracticable,
Sir Astley deems it preferable to leave the case to the degree of recovery
which nature will in time produce, rather than run any risk of injuring
the nerves and blood-vessels by dividing the muscles or ligaments.
Dislocation of the first Phalanz.—A more frequent, and at the same
time more troublesome dislocation, because of the difficulty of its reduec-
tion, is the dislocation of the first phalanx from the metacarpal bone.
The deformity of the parts reveals the nature of the injury. The
extremity of the first phalanx forms a prominence on the back of the
head of the metacarpal bone, and the lower part of the metacarpal bone
is equally perceptible on the palmar side. In reduecing it, which it is
comparatively easy to accomplish in the recent state, the thumb should
be inclined towards the palm; and during straight extension of the
thumb, pressure should be made with the finger on the head of the
extremity of the first phalanx. But after a little time has elapsed, there
is often very great difficulty in effecting reduction,—so much so, that
Sir A. Cooper considered dislocations of the thumb as the most difficult
to reduce. “In order to relax the parts as much as possible, the hand
should be soaked for a considerable time
in warm water; a piece of wetted wash- Fig. 73.
leather is to be as closely wrapped round
the first phalanx as possible; a tape,
about two yards in length, should be
fastened on the leather with a knot
that will not slip, such as the sailors call
the clove-hitch. An assistant should now
firmly press on the metacarpal bone, by
putting his middle and first fingers be-
tween the fore-finger and thumb of the
patient, and thus make a counter-exten-
sion, whilst the surgeon, assisted by |
others, Llral‘v? the first phalanx from the
metacarpal bone, inclining it at the same time a little
of the hand. If the e,ﬁ'ur%s made in this way, after h?:ﬁ;dsbzl;ﬁ 1:;111:
tinued ten or fifteen minutes, should not “succeed, then it will be
necessary to adopt another plan, which is this,—in addition to the
apparatus already employed, let a strong worsted tape be carried
between the metacarpal bone and fore-finger, bend the forearm round

a bed post, and let the tape be firmly tied to it, so as to prevent the
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mediately, but, after the muscles have had time to contract, it increases so
much, that the point of the great toe :
of the affected side does not extend g, i
beyond the tarsus of the other foot.
The shortening will be best seen by
supporting the patient in the erect
posture, and comparing the position
of the toes, or of the inner ankles.
The thigh, leg, and foot are all in-
verted, so that the great toe of the dis-
located extremity rests on the tarsus
of the opposite foot. The knee is
very slightly bent, and a little in
advance of the under part of the
other thigh. The limb is perfectly
immovable to the voluntary efforts of
the patient, nor can it be moved by
the surgeon in the direction of abdue-
tion or of extension; and if it can be
slightly moved in the direction of ad-
duction or of flexion, such movements
are attended with great pain. There
is an unnatural swelling of the hip,
caused by the upper part of the femur,
and the bulging out of the glutei mus-
cles. If the patient be thin, and the
bone be not concealed by extravasa-
tion of blood and the general tume-
faction of the hip, which may soon
follow such an injury, the head of the
femur may be distinguished on the os
innominatum, with its ball directed
backwards, and its trochanter major
forwards, and much nearer than natu-
ral to the anterior superior spinous process of the ilinm. Another symp-
tom is, the absence of the natural projection of the trochanter major.
The distinetive marks of this injury are so unequivocal that an attentive
observer can be at no loss to recognise it. They may be stated briefly
to be,—Bhortening of the extremity; inversion; the knee slightly bent,
and a little in advance ; the limb immovable to the voluntary efforts of
the patient, and to the surgeon in the direction of extension or abduction ;
absence of the natural projection of the trochanter ; an unnatural swell-
ing of the hip; and the trochanter major raised upwards and forwards,
s0 as to be too near to the anterior superior spinous process of the ilium.
State of the Parts.—The capsular, accessory, and round ligaments
must be ruptured, and the muscles torn up from the dorsum ilii, before
the bone can occupy its unnatural situation. The upper extremity of
the femur rests on the dorsum ilii, the ball being directed backwards,
and the trochanter forwards. It has often been a subject of inquiry,
why the ball is always directed backwards, and the trochanter forwarfli,
and why it is not thrown into the attitude in which the principal muscles
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DISLOCATION FORWARDS.

Symptoms.—The symptoms of this dislocation,—are a great swell-
ing in the popliteal region, caused by the under extremity of the femur,
and another in front of the femur, caused by the tibia, patella, and
fibula being driven upwards and forwards upon it; a shortening of the
leg, to an extent varying according to the distance that the tibia is sent
up upon the femur; a very slight flexion of the leg upon the thigh, so
as to form a very obtuse angle ; and the extremely unnatural appearance
caused by the deformity. In some cases, the pain has been very severe,
and from the pressure of the femur against the popliteal artery, the
pulsation of the anterior tibial artery has been found in some examples
to be interrupted, in others the condition of the vessel has not been
observed.

Reduction.—Reduction is easily accomplished by counter-extension
applied to the thigh, and extension to the leg, in the direction of the
long axis of the displaced tibia ; and while these are being employed by
agsistants, the surgeon, placing one hand on the p&plitea?space against
the extremity of the femur, and the other in front of the joint against
the tibia, presses in opposite directions so as to send the femur upwards
and forwards, and the tibia downwards and backwards. After redue-
tion, the limb should be laid straight, and precauntions taken to prevent
inflammation.  If, notwithstanding these precautions, inflammation
should occur, active remedies must at once be employed to subdue it.

DISLOCATION BACKEWARDS.

Symptoms.—A shortened state of the limb, the leg bent very much
forward, a swelling in the popliteal space caused by the tibia, another
in front, caused by the femur, and a great depression below it, in the
situation of the ligamentum patelle, are the symptoms of this disloca-
tion.

Reduetion.—The method of reduction is the same as in the last dis-
location, except that the surgeon should press the extremity of the
femur upwards and backwards, and the head of the tibia downwards
and forwards, while extension and counter-extension are being made.

DISLOCATIONS OF THE ANELE JOINT.

The ankle joint, which is formed by three bones, the tibia, fibula, and
astragalus, and strengthened by five ligaments, the two tibio-tarsal and
the three peroneo-tarsal, is liable to five dislocations. The tibia ma
be displaced from the astragalus, inwards, outwards, completely for-
wards, partially forwards, and backwards.

DISLOCATION OF THE TIBIA INWARDS.

Symptoms.—This dislocation may be readily distinguished by the
great projection of the malleolus externus against the common integu-
ment, by the foot being turned outwards, by its inner edge being directed
downwards, and by the depression about two or three inches above the
malleolus externus, where crepitus may be easily detected. The pain
is very great, and the swelling considerable; the foot can be moved by
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Treatment.—For accomplishing reduction, the surgeon should direct
the patient to be placed upon his back, with the thi%h raised perpen-
dicularly, and the leg bent back so as to make a right angle with the
thigh. In this position the gastrocnemius muscle will be relaxed, and
the extremity will be conveniéntly placed for applying the necessary
extension and counter-extension. Surgeons have sometimes experienced
difficulty in accomplishing reduction, from attempting it when the limb
is extended, and the gastrocnemius thereby put upon the stretch. One
assistant should aﬁ'ﬂrﬁ the necessary counter-extension by holding the
thigh, and another the necessary extension, bﬁ' drawing the foot in a
line with the long axis of the leg, preserving the foot, at the same time,
midway between flexion and extension of the ankle joint, while the
surgeon endeavours to press the tibia outwards, so as to bring it into
contact with the upper surface of the astragalus. After reduction, the
limb should be placed upon the posterior part, with the leg a little bent
on the thigh, and the foot midway between flexion and extension,—a
position wEich will be favourable to the uniform relaxation of the
muscles. Until the fibula becomes entire, and the tibio-tarsal ligaments
unite, appliances must be used for preventing the foot from being drawn
outwards ; for which purpose, two splints, each having a foot-piece, may
be employed, or one splint without a foot-piece, applied to the inner,
and one, with a foot-piece, applied to the outer side, to compensate for
the want of resistance naturally offered by the fibula to the foot being
drawn outwards. The most suitable means for keeping the splints in
their proper position are loop or buckle-bandages. Some cotton-wool
should be used to prevent the splints from pressing unpleasantly against
the limb and foot. A point of the very greatest importance is to apply
the splints so very loosely at first, as to make it impossible for them to
prove injurious by producing pressure upon the affected parts, which
often swell to a very considerable extent, in consequence of inflamma-
tion supervening. After what has been stated regarding the different
varieties of apparatus for retaining the foot in its proper position in
fractures, it is unnecessary here to refer to other appliances for the
treatment of lateral dislocations of the ankle; for a description of them,
and their mode of operation, I beg to refer to the section on Fractures of

the leg.

DISLOCATION OF THE TIBIA OUTWARDS.

_ Symptoms.—The malleolus externus projects against the common
integument, forming a remarkable swelling in that situation, the foot is
turned inwards and its outer edge rests upon the ground.

State of the Parts.—The tibia cannot be sent to the outer side of the
astragalus, the position which it occupies in this dislocation, without the
malleolus internus being fractured. The dissevered malleolus remains
attached to the tarsus by the tibio-tarsal ligaments. The fibula is sent
outwards from the tarsus, and the peroneo-tarsal ligaments are usually
ruptured ; sometimes they are entire, but in that case the fibula is frae-
tured above the malleolus, and the under part of the fragment remains at-
tached to the tarsus, while the upper part of the same fragment is bent






DISLOCATIONS OF THE ANKLE JOINT. 283

tarsal ligaments ruptured, and the tibia resting partly on the astragalus,
and partly on the os naviculare. : ) .

Treatment.—Reduction is accomplished as in the lateral dislocations,
except that the bones of the leg should be pressed backwards while
extension and counter-extension are being made, and the extension
applied to the foot should be directed so as to bring the astragalus in a
line with the long axis of the leg. The limb should be placed in the
same attitude as in the former dislocations, and by bandaging the leg
and foot to two splints with foot-pieces, it is possible to keep the bones
of the leg from slipping forwards; but by far the most efficient and
convenient retentive apparatus for the treatment of this injury is Ames-
bury’s double-inclined plane. By means of it the bones of the leg can
easily be kept from sliding forwards, until the fractured portions of the
tibia unite, and the ruptured ligaments are restored.

DISLOCATION OF THE TIBIA BACKWARDS.

This is an extremely rare injury. I once had an l:op{mrtunity of see-
ing an example of it in a girl fourteen years of age. When I saw the
patient, about two years had elapsed since the occurrence of the disloca-
tion, and no attempt had been made meanwhile, to accomplish reduction ;
the surgeon who first saw the case after the injury, not understanding
the nature of it. The symptoms were,—great lengthening of the foot
before the two malleoli; the heel and back of the leg were in a line with
each other, so that there was no projection whatever of the foot behind
the leg; the malleoli did not appear to have been fractured, but were
equally driven backwards, so as to bear their natural relations to each
other; and the foot did not present any twisted appearance. When
the girl was raised to the erect attitude, and when she pressed with any
weight upon the foot, its anterior extremity bent upwards, in conse-
quence of which she was unable to use the foot in walking. In this
case, the tibio-tarsal and peroneo-tarsal ligaments must have been rup-
tured ; the malleoli appeared to be free from fracture, and the tibia
rested upon the upper part of the calcaneum.

Treatment.—For accomplishing reduction in a recent case, the pa-
tient should be placed in the same attitude as in the reduction of the
former dislocations; counter-extension should be applied to the thigh
by one assistant, and extension to the foot by another; and while the
foot is being drawn in a line with the long axis of the leg, it ought, at
the same time, to be carried backwards, so as to bring the astragalus
underneath the tibia. While counter-extension and extension are being
made, the surgeon should endeavour to press the tibia forwards. Ames-
bury’s double-inclined plane, with a large pad placed between the
splint and the back of the leg, immediately above the heel, will be found
the most convenient retentive apparatus. :

COMPOUND OR OPEN DISLOCATION OF THE ANKLE JOINT.

Together with displacement of the bones of the leg in any of the di-
rections above referred to, there may also be a wound of the soft parts,
Iajring open the cavity of the joint, constituting what is called a com-
pound or open dislocation. The cause of the wound may be the protru-
sion of the bones through the soft parts, or the tearing of the soft parts
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Symptoms.—The symptoms in some d*{%ree differ according as the
dizease is of the acute or chronic form. e shall, however, consider
the symptoms of both forms together, noticing the differences as we
roceed.

N Deep-seated pain is one of the earliest and most urgent symptoms.
It is severe onaccount of the unyielding nature of the tissue affected,
and is of a girding nature, and in some conditions attended with throb-
bing. In acute periostitis it is constant, and, like the pain caused by
inflammations of the most hard tissues, is characterized by remissions
and periodical exacerbations; the exacerbations occurring during the
night, when the pain is often most excruciating. In the chronic form,
the pain is so much diminished during the day, as to be intermittent :
but the nocturnal exacerbations are particularly distressing.

Together with pain, there is extreme tenderness on pressure, some-
times amounting even to intolerance of touch. This symptom is much
greater in periostitis than in ostitis.

Swelling is, comparatively speaking, an early symptom, and is also
subject to variety during the different stages of the disease. In the
first stage, the swelling is of an elastic, tense, donghy feeling, depen-
dent on the swollen condition of the periosteum itself ; it may afterwards
become cedematous, from effusion into the cellular tissue external to the
periosteum, but there is always the elastic feeling underneath this
eedema. The ultimate character, however, of the swelling will vary,
both as to hardness and extent, according as the periostitis is acute or
chronic. The varieties and conditions on which they depend, will be
understood from the description of the state of the parts given in
another page. Often in the very chronic form, the swelling, at first
elastic, ultimately becomes quite hard; but it is only in this form, and
after long continuance of it, that we find on pressing it firmly with the
fingers, that rigid, incompressible hardness which characterizes swelling
of the bone itself. The skin is at first pale, and not involved in the
disease ; but if the disease be acute, the swelling, sooner or later,
becomes diffused, and the skin red, tense, tender, and glistening.

Constitutional Symptoms.—Periostitis is accompanied with evident
constitutional symptoms. In the acute form they are the same as those
of inflammatory fever, but of a moreaggravated character, and attended
with great derangement of the digestive apparatus. In the chronic form
the patient becomes pallid, weak, relaxed, and emaciated, from continued
irritation and want of sleep, and exhibits the symptoms of hectic fever.
In short, the accompanying fever is of the inflammatory type in acute,
and ere long becomes of the hectic type in chronic periostitis. There
is, however, one condition of the acute form of the disease, in which the
inflammatory fever which attends the very commencement, is speedily
converted into hectic fever ; namely, when suppuration takes place to
a great extent.

State of the ffﬂﬂs-—vﬂne of the earliest pathological changes is in-
creased vascularity of the periosteum. In the acute form the periostenm
i8 th.m]:gned and softened, while in the chronie it is thickened, and its
density increased. Sometimes it is thickened without effusion under it,
and then there may be increased adhesion of the periosteum to the
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bone, with increased vascularity of the bone; and this, if not relieved,
may, after considerable suffering and derangement of the general health,
terminate in the conversion of the periostenm into a fibro-cartilaginous
substance. This is usually attended at last with some swelling of the
bone itself. If there be no subsidence of the inflammation in periostitis,
effusion may take place both inside and outside the periosteum ; effusion
of serous fluid into the surrounding cellular tissue giving rise to cedema,
and secretion of fibrin taking place underneath the periosteum between
it and the bone. The secretion of fibrin under the periosteum is more
likely to take place in the chronic form, and is termed by some the ge-
latinous effusion. * The bone,” Mr. Liston observes, *“is imbedded in
a gelatinous or lymphatic effusion situated mostly beneath the perios-
teum.”” Inflammatory or recent node is the name distinguishing this
raised condition of the periosteum caused by the effusion of lymph ; and
if the inflammation does not go on to a more acute stage, the effusion
may be converted into cartilage, and then into bone, forming permanent
node. Other products of inflammation may be formed in the acute
variety : if the inflammation be great, purulent matter may be formed
between the periosteum and the bone, causing separation of the perios-
teum. Sometimes the separation is extensive, and necrosis of the bone
from inflammation, and from the loss of its nutritive membrane, may be
the result. It is when the suppuration is extensive and takes place
very speedily, that the inflammatory fever which attends the very be-
inning of the disease may be so quickly converted into the hectic type.
here 18 a form of periostitis termed by some paronychia periostei, or
the deep-seated paronychia, or whitlow, and by others the paronychia
maligna. This is an example of severe acute periostitis, and affects the
phalanges of the fingers and their periosteum. In this variety the pain
of the finger is excessive; it feels as if it would burst; there is great
wedema and swelling of the hand, and often the whole finger appears as
if affected with erysipelatous inflammation. Suppuration to a conside-
rable extent, sloughing of the soft parts, and destruction of some of the
bones are sometimes consequences of this form of periostitis..
: Treatment.—The mode of treatment differs in the acute and chronie
orms.

In the acute form, the constitutional treatment consists of low diet,
general depletion, saline purgatives, diaphoretic medicines, and such
means as are capable of procuring resolution. The local treatment in-
cludes quiet, an attitude favourable to the reflux of the venous blood,
leeches, warm and emollient applications, as fomentations, poultices,
and other antiphlogistic means. Free division of the periostenm should
be employed, according to some, only when other treatment has failed.
Professor Miller objects to free direct division if suppuration be not
present, and recommends a valvular division of the inflamed periosteum.
Professor Syme says, © The mode of treatment depends upon the inten-
sity of the symptoms. When they are very violent and attended with
smart fever, the most effectual practice is to make a free incision through
the inflamed parts down to the bone. When less severe, no benefit is
derived from this proceeding.”

“Free incisions,” says Mr. Liston, “through the periosteum some-






DISEASES OF THE PERIOSTEUM. 289

into the part, or painting it frequently with tincture of iodine, may be
found beneficial.

NEURALGIA PERIOSTEI

This very painful affection sometimes follows amputations, or slight
injuries of a bone; sometimes it affects the periosteum of the ribs and
sternum in cases of spinal irritation or uterine derangement, when a
morbid sensibility in the sentient extremities of nerves is by no means
an unusual condition ; and sometimes it comes on without any known
exciting cause. The disease generally affects females of weak constitu-
tion, though males of an irritable habit are also subjeet to it. I have
met with many examples of this affection in females of a hysterieal habit,
and two instances of it I have seen in males, one of the periosteum of
the ribs in a young man who died of phthisis, and the other of the peri-
ostenm of the humerus in a gentleman who never had any complaint
beyond derangement of the gig&stive apparatus, and neuralgic pains
about the face.

Symptoms.—One of the earliest and most urgent symptoms is severe
pain, of a sharp neuraliiu kind, sometimes so severe as to deprive the
patient of sleep; and like all neuralgic pains, intermitting, and often
periodically recurring. Extreme tenderness on pressure is often a
symptom, and in some cases the nervous sensibility is so much exalted
that the slightest touch is painful. Sometimes, but not always, this
tenderness to touch extends to the common integument. In the ex-
ample of the affection which I met with in the periostenm covering the
ribs, the integuments could be pinched up, and pressure directed against
the intercostal spaces without causing any uneasiness; but the slightest

ressure directed against the ribs occasioned great pain. Mr. Thomas

pencer Wells, in:an excellent article on diseases of the bones, in the
“ Cyclopedia of Practical Surgery,” states, that he met with two ex-
amples of this affection of the periosteum covering the ribs in two young
men who had fallen into phthisis after syphilis and the too free use of
mercury ; and in both these instances the pain on pressure was entirely
confined to the periosteum. The only opportunity I have had of ex-
amining the periosteum after death, was in the case of phthisis above
referred to. There was not the slightest trace of inflammation, nor any
afparant. change whatever in either the periosteum or the bone; and
though there have been many cases, in which persons who had suffered
from this affection, have been examined after death arising from other
causes, without the surgeon having been able to detect any trace of
vascular hyperzemia. The conclusion drawn from hence 18, that neu-
ralgia periostei depends upon a painful exaltation of the function of the
sentient nerves of the periosteum.

Treatment.—This disease must be combatted by general and local
treatment. The object aimed at by general treatment is to give in-
creased tone and strength to the system, and the means to be used for
this purpose must be suited to the particular state of the patient. Ex-
ercise and free exposure in the open air, a generous diet, and the due
regulation of the bowels, together with tonics, such as preparations of

iron, and more particularly the carl:::n:!;uate and the saccharated carbonate
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of iron, are prescribed with advantage when the patient is not suffering
from any other disease, and when no symptoms appear indicating that
their employment would be prejudicial. As local applications, different
anodyne liniments, and plasters containing opium or belladouna, or both,
are useful. I have often preseribed, apparently with advaftage, a lini-
ment of equal parts of the tincture of belladonna, and the tincture of
opium, to be kept constantly over the part; and I have seen plasters
containing large quantities of belladonna or opium, or both, very ser-
viceable ; liniments and plasters containing aconite, are also very useful.
The above are the only local applications of which I have had any ex-
perience, with the exception of the endermoid application of nitrate of
silver, which I have known to prove exceedingly useful.

OSTITIS.

Ostitis is the name given to inflammation of bone. It may arise from
cold, external injury, periostitis, or neglected or improperly treated
phlegmonous erysipelas:—in the latter case, the inflammation spreads
from the soft parts to the periosteum and bone, so that they become
secondarily affected. It is also often induced by inflammation of the
synovial membrane at the extremity of a bone. These may be called
the external and exciting canses; and when they induce the disease in
a person of sound constitution, it is then said to be simple ostitis ; but
when the constitution of the patient has been previously affected by
gerofula, syphilis, or mercury, which are predisposing causes, the dis-
eased action is then modified by the general state of the system, and
the ostitis is termed sﬁiamfﬁc. It is of importance to understand how far
the inflammation of the specific forms can be distinguished from that of
the simple by their effects, and to ascertain as far as they are known,
the characteristic appearances of each. Ostitis may not only be either
simple or specifie, but also like other inflammations, either acute or
chronie.

Symptoms.—In the acute form, one of the earliest symptoms is deep-
seated agomizing pain, which by the patient is referred to the bone.
The pain is even more excruciating than in periostitis, and is of a burst-
ing kind. It is less aggravated by pressure than periostitis, and, as in
that disease, it has nocturnal exacerbations. In the acute forms there
are occasional remissions of the pain, but in the chronic form there are
often complete intermissions. The pain is increased by motion of the
limb, and by the dependent posture. In ostitis, tenderness to the touch
at first is slight; in periostitis it is the reverse, so that this symptom is
diagnostic at an early stage of the disease ; but afterwards the perios-
teum becomes inflamed, and then there is the same acute tenderness as
when that membrane is grimarilj affected. Swelling is long before it
makes its appearance, and when it does, it is for some time hard, solid,
and diffused, afterwards it becomes cedematous from effusion into the
cellular tissue, and the soft tissues over the bone at last present the
ordinary local symptoms of inflammation. The constitutional symptoms
are those of inflammatory fever, and their violence will depend on the
intensity, extent, and duration of the disease, and the susceptibility of
the constitution to sympathize with the local action.
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In the chronic form, pain is the earliest symptom. Compared, how-
ever, with the pain in the acute form, it is inconsiderable ; and while it
has distinet exacerbations during the night, it is always marked by de-
eided remissions, and often by complete intermissions during the day :
—this is for a long time the only local symptom. Swelling is long be-
fore making its appearance, and when it does, it is much more circum-
scribed than in the acute form, and is characterized by an unj'ieldin%
incompressible hardness. If the periosteum become affected, the swell-
ing will at last present the character of the same symptom in chronic
periostitis ; but it is slower in its progress, and longer in making its
appearance, than in that disease. In the early stage, pressure has little
or no effect in ravating the pain, and it is often a long time before
the patient complains of tenderness when the bone is pressed. There
is very little sympathetic effect produced in other parts of the system
until the disease has been of long standing; and when the continuance
of the nocturnal exacerbations and want of rest cause constitutional
disturbance, the fever is of the hectic type.

State of the Parts.—The changes produced in the osseous structure,
by acute inflammation, during the period of its activity, and before
reaching suppuration, whether external, internal, or general, simple or
carious ulceration, or some of the different forms of necrosis, are but
imperfectly known. The blood-vessels have been found more numerous
and distended than natural. The bone becomes softened, apparertly
from absorption of part of its earthy matter, its cancellated texture
appears unusually open, the lamelle are thinned, and the haversian
canals become preternaturally large, as if the distended vessels pressed
aside the softened structure. This last-mentioned condition sometimes
gives the bone, especially on the surface, a porous appearance. Exuda-
tion takes place both into the cells and into the haversian canals. Such
are the principal conditions produced, in the first instance, by acute in-
flammation in a bone not the subject of any previous unhealthy deposit,
After some time, the following changes may take place in acute ostitis.
The inflammation may result in resolution, or in one of the varieties of
suppuration, which will afterwards be described; or it may lead to
simple or carious ulceration, or to necrosis. If the inflammation be of
a more chronic character, other changes may take place. Sometimes
the bone becomes expanded or enlarged, and, at the same time, espe-
cially in syphilitic patients, consolidated, and its weight increased.
These changes, caused by the plastic exudation passing into bone, may
either affect the entire bone, or be confined to a particular region of it,
which has been more especially the subject of inflammation. This
osseous formation taking place upon the inner surface of the haversian
canals, their cavities become more or less filled up, so that in many
cases, a section of the diseased part presents a nearly uniform ivory-
hke.texture, in which few orifices appear. Sometimes these deposits
are in the cavities of the long bones, making them almost solid through-
out ; a{ld often, they are found on the surface, occasioning protuberances
rendering the bone rough or uneven, and considerably altering its ﬁgurp:
and appearance. In scrofulous subjects, the bone becomes very much
lighter than natural, and is filled with a cheese-like substance. In some
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specimens in my collection, this substance occupies only part of a bone;
in others it extends through almost the whole of a bone, oceupying nearly
the entire space within the shell, which is exceedingly thin, and in these
instances the whole of the earthy matter is absorbed, except that which
forms the very thin external shell. In other specimens, this peculiar
deposit is equally extended through the whole of a bone, but seems to
be diffused through the cancellated structure, which is not entirely ab-
sorbed. In some of the specimens, where this substance is general
through the whole of a bone, and where the shell is very thin, there are
small deposits of bone, forming osseous irregularities, or spicula, on the
external surface. The colour of this substance is in some cases pure
white, in some, yellowish white, and in others, reddish brown. In man
cases, traces of inflammation accompany this cheese-like deposit, while
in others, no such traces are apparent. It may result from previous
perversion of nutrition, unattended with inflammation ; or it may bea
transformation of the liquor sanguinis exuded in consequence of a low
grade of the inflammatory process, in a person of scrofulous diathesis.
The subject of such deposits will be more particularly referred to in the
deseription of tubercle, in the chapter on Tumours.

Treatment.—This may be summed up in a very few words. It is
both general and local. In the acute form, the treatment is precisely
the same as in periostitis, except that there is no necessity for incision.
In all cases the treatment should be decided, that the inflammation may,
if possible, be prevented from going on to suppuration or caries. The
local and general depletion, however, must not be carried to too great
an extent, as the consequent debility predisposes to caries. In the
chronic form, the treatment consists locally, in the employment of the
different counter-irritants; and internally, of the alterative remedies
recommended in the treatment of periostitis; but it should be remem-
bered that mercury, although often useful, ought to be exhibited with
the greatest caution, as the interstitial absorption arising from the free
use of this medicine in some forms of ostitis, increases the danger of
the occurrence of caries.

SEUPPURATION IN BONE.

Suppuration may be divided into three varieties—namely, external,
internal, and general.

Of external suppuration, there are two kinds, acute and chronic;
each presenting a different assemblage of symptoms, and requiring dif-
ferent treatment. '

Acute External Suppuration, or acute external abscess, is a frequent
consequence of periostitis, or ostitis, or hoth.

Symptoms.—Pain of an excruciating kind, attended with the other
symptoms of ostitis, if that be the cause of the disease—rigors recurring
at intervals, and swelling, which has a feeling of fluctuation. The
integuments ultimately present the local symptoms of inflammation.
Absorption, ulceration, caries, and even necrosis of the hone may be

produced, if the purulent matter which burrows beneath the periosteum
be not speedily evacuated.
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Treatment.—Before the abscess is formed, the surgeon should endea-
vour to remove the inflammatory action by the usual antiphlogistic
remedies ; but after its formation the appropriate treatment is free,
direet incision, which affords very great relief to the patient.

Chronie Bxternal Suppuration, or chronic external abscess, may be
the consequence of an attack of chronic inflammation, which may have
commenced in the bone, or in the periosteum, or in both of these tissues.

Symptoms.—These at first are the same as the symptoms of chronie
periostitis, or chronic ostitis, or of both these diseases. After some
time a swelling with fluctuation forms, unattended with the symptoms
of acute inflammation. The swelling is generally small and circumseribed,
just the reverse of what takes place in chronic abscess of the soft parts.

Treatment.—The treatment proper to be first tried is the same as in
small chronic abscess of the soft tissues ; accordingly all means likely
to produce absorption should be employed. With this view it is neces-
gary to improve the general health, and to enjoin dry and solid food,
and abstinence from liquids; in addition to which, internal alterative
remedies, as iodide of potassium, should be given in small quantities,—
four or five grains in solution, in divided doses, during the day will often
be found beneficial. The local treatment consists in the employment
of various applications used to promote absorption. For this purpose
it has, in many instances, been found advantageous to paint the part
with the tincture of iodine, as frequently as the state of the skin will
permit. A lotion of iodide of potassium, iodine, and water, of the pro-

rtions of 3ii of the iodide of potassium, 3i of iodine, and 31 of water,
18 sometimes used in the same manner as the tincture, and with good
effect. Some apply blisters, from their well-known effect of sometimes
promoting absorption; others use blisters, and dress the part with
mercurial ointment. If these means do not effect a cure, a small valvular
incision is necessary. If, through improper treatment, the chronic is
converted into an acute abscess, free direet incision must be employed.
Friction sometimes changes a chronic into an acute abscess. It some-
times happens in unhealthy constitutions, that, after injuries or ampu-
tations, very extensive collections of pus take place under the periosteum
and in some forms of phlebitis collections of purulent matter form without
being preceded by accident or amputation; sometimes they happen as
sequelee of fever., They almost always prove fatal; yet, if the patient
be healthy, he may recover after necrosis of the bone.

" INTERNAL SUPPURATION.

Of this there are four varieties: namely, diffuse acute internal
suppuration ; limited acute internal suppuration ; chronic internal sup-
puration ; and serofulous tubercular abscess of bone.

I. DIFFUSE ACUTE INTERNAL SUPFURATION, OR DIFFUBE ACUTE
INTERKFKAL ABSCESS.

This follows as an effect of acute ostitis, of which it has the local and
constitutional symptoms. If the patient do not sink under the disease,
rigors and hectic fever supervene, and sooner or later there is an indis-
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tinet undulation or fluctuation heneath the periostenm and the super-
imposed soft tissues which become involved. This disease depends upon
diffuse inflammation within the bone, the matter occupying in the short
bones the cancellated structure, and in the long eylindrical bones the
canals, there being mno tissue or sac to circumseribe it. The puralent
matter destroys the cancellated structure, and some parts of the bone
become very much absorbed. The canals for the transmission of vessels
become enlarged, and through them and the apertures formed by the
absorption of portions of the bone, the matter makes its way to the
surface.

Treatment.—This is at first the same as in acute ostitis, and should
be as decided as the cireumstances of the case will admit. As soon as
fluctuation is present, recourse must be had to free direct incisions.
When hectic fever supervenes, the treatment must be tonic.

II. LIMITED ACUTE INTERNAL BUPPURATION, OR LIMITED AQOUTE
INTERNAL ABRSCESS.

This usually takes place in the cancellated heads of the long bones,
frequently in the head of the tibia, sometimes in its shaft, and sometimes
in its under extremity, in persons about or beyond the middle period of
life, who are exposed to cold and night air.

Fig. 86. Fig. 87.

Symptoms.—The principal symp-
tom 1s most excrueiating pain. This
has been found in some cases to be
constant, and in others to be slight, b
or amounting only to uneasiness ¥ a
during the day, but in all liable to ¥
severe nocturnal exacerbations. It is referred by the patient to a par-
ticular spot, and is attended with a degree of throbbing and a sensation
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of weight. As the disease advances, tenderness and pain are experienced
when pressure is applied to the soft tissues and the part of the bone ex-
ternal to the disease. After some time the skin becomes red and slightly
hot, but there is no swelling. The symptoms are aggravated by motion
of the limb.

State of the Parts.—After the disease is fully formed, on making a
section of the bone, there is observed a cavity or sac in its interior,
having a distinct bony encasement. The interior of the cavity is lined
with a vascular membrane, from which the exudation takes place which
is transformed into pus. A lower degree of inflammation extends to
the textures external to the bony encasement. In the museum of St.
(George’'s Hospital, there are several very beautiful and interesting spe-
cimens of this disease.

Treatment.—Sir Benjamin Brodie has the merit of having proposed
the proper treatment, which consists in making a crucial incision of the
soft parts, exposing the bone, and by means of a trephine sawing out
a portion of it, so as to allow of the evacuation of the matter. Sir
Benjamin Brodie has treated cases successfully in this way; Mr. Liston,
in his * Elements of Surgery,” records a very instructive case, in which
the same practice was followed by the desired result; and many other
cases bave been treated with equal success. Figs. 88, 89, represent a

Fig. 88, Fig. &9.

case in which the matter made its way to the surface, by its own efforts:
but, from the firm nature of the new bony encasement which surrounds
the matter, this is a result which can seldom be looked for.

IIl. CHRONIC INTERNAL SUFPURATION, OR CHRONIC INTERKAL ABSCESS

Symptoms.—These, both local and general, are the same as those of
chronic ostitis, although sometimes at first they indicate acute ostitis
Swelling of the bone soon oceurs, and if the strength of the patiem-:
holds out, so that the disease runs its course, an indistinet undulation
or fluctuation, depending upon the thin state of the bone, is at last per-

ceptible to the touch. The constitutional sympt '
those of hectic fever. ymptoms are ultimately
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State of the Parts.—As the name of the disease indicates, matter is
formed, and it is contained in an indistinet cyst. ‘“The result of the
pressure of the abscess is to cause an absorption of the cancellated
structure, and in this way the space for the increase of the abscess con-
tinues to be enlarged.” The matter is thin and unhealthy, and is
mixed with the debris of the bone. The cancellated tissue of the bone
is dilated, and the integuments over the bone become inflamed.

Treatment.—This consists in free direct incision through the soft
tissues and the shell of bone, which is, in consequence of disease,
rally divisible by a strong scalpel. After the evacuation of the matter,
it is advisable to inject sulphate of zinc lotion into the interior of the
bone, to employ gentle lateral compression and support, and at the same

time to enjoin rest, and adopt judicious measures for supporting the
general strength.

IV. SCROFULOUE TUBERCULAR ABSCESS OF BONE.

Symptoms.—This affection which, as the name indicates, is met with
in persons of a serofulous habit, is at first charaecterized b;r a sense of
weight and uneasiness in the diseased part, not amounting to pain.
This sensation is referred to a particular part, and is iucraaaesmh]r
pressure and by motion, and sometimes by the heat of bed. Enlarge-
ment of the osseous tissue takes place, followed by cedematous swelling
of the soft parts, and the integument presents a bluish colour. In the
Euﬁapumtive stage the uneasiness is changed into actual pain, and the
enlargement inereases more rapidly. The matter, sometimes, makes
its way to the surface, in which case, a swelling with fluctuation will be
perceptible. On being discharged, it presents the ordinary characters
of such collections in scrofulous habits ; and the cavity has no tendency
to heal, but continues to throw out an offensive discharge. Such col-
lections, instead of making their way to the surface, frequently open
into the neighbouring articulation; and in that case there is great
increase of pain, and of the other local symptoms, together with pretty
decided symptoms of irritative fever, which soon change to those of the
hectic type. Except when the disease opens into an articulation, it is
not accompanied by any strongly-marked symptoms of inflammatory
fever ; but in all cases it, sooner or later, gives rise to hectic fever.

State of the Parts.—The cancellated structure of the bone, especially
of the heads of the bones, is filled with scrofulous, or tubercular matter.
This substance first fills the cells, and by the accumulation of it, the
cancellated tissue of the bone becomes absorbed, and its place occupied
by the deposit. The morbid deposit may be the result of previous per-
version of nutrition, or the change of liquor sanguinis exuded in conse-
quence either of congestion or a slight grade of the inflammatory process.
The r,:hanfe of the liquor sanguinis into scrofulous or tubercular deposit,
is believed to depend on the constitution or inherent composition of the
exudation. The constitution is supposed to be determined by that of
the hl?ﬁﬂ; and such being the case, the importance becomes evident of
attending to the nature of the food, of promoting the proper performance
of the functions of the digestive organs, and of guarding against every-
thing calculated to operate unfavourably on the composition and proper-
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ties of the blood. Tn its progress, the disease comes to be accompanied
with a degree of inflammation, which proceeds to suppuration.
Treatment.—This local affection is very much influenced by the state
of the general health, which therefore requires to be particularly
attended to through all its different stages. The formation of the
tubercular deposit in the cancellated structure of the bone is the first
deviation from its sound condition. The conditions in which that for-
mation is most apt to take place, are believed to be the scrofulous
diathesis, together with a weak state of the general health. It is often
found in persons of that habit who have been confined to situations
where the air is impure, cold, or damp; who have lived on a diet not
sufficiently nutritious ; who have not enjoyed regular exercise and expo-
sure in the open air; or who have been subjected to any particular
cause of debility. If the presence of the deposit be suspected, the
endeavour must be made to limit its extent, and to delay the suppuration
by removing the patient from the influences which excite unhealthy
secretion, For that purpose free exposure in the open air, generous
diet and the use of such medicines as from the particular state of the
patient are most likely to improve the general health, must be strictly
enjoined. Tonic medicines, and more especially the preparations of
iron, are useful ; but as permanent strength can be communicated only
bi the proper assimilation of nourishment, those remedies should be used
which, from the particular state of the patient’s health, are most likely
to fit the digestive organ for the reception and proper digestion of food.
Of all ramegiea cod-liver oil is the most valuable in this, as well as in
other serofulous affections. - Limitation of the tubercular deposit, and
prevention of suppuration are obviously paramount indications. When
suppuration does take place, the pain should be mitigated by fomentations
and rest of the affected part, and the matter should be evacuated as
soon as its presence is detected. Sometimes counter-irritation by means
of a blister gives some relief from the pain ; but local depletion forms no
part of the proper treatment of this affection, as it would only diminish
the general strength without helping to remove the local disease.
General Suppuration will be considered when treating of Necrosis.

ABEORPTION OF BONE.

This may take place without any inflammation, and therefore without
being accompanied by the formation of purulent matter, or of any se-
eretion caused by inflammation. Of absorption of bone without inflam-
mation there are two distinet varieties, namely, the continuous, and the
interstitial,

Continuous absorption is the name given to that process by which a
portion of bone is completely removed without inflammation, = The con-
dition under which this process takes place, is when a bone is subjected
to gradual and moderate pressure, without the admission of the air to
the compressed part. If there be admission of air to the compressed
part, or if the pressure be very severe, inflammation will be induced,
and purulent matter formed, and the process by which the bone is re-
moved is then called ulceration. If the pressure be giadual and mode-
rate, and if the air be excluded, the effect of the pressure is to stimu-
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late absorption without inflammation, and the process by which the
bone is removed is then called continuous absorption. By this process,
in some instances, a large excavation is formed in a bone, and in others,
the continuity of a bone is so interrupted that it becomes divided into
two portions. Examples of this singular change are met with in cases
of tumours, aneurism, or chronic abscess. The gradual compression
caused by these diseases sometimes produces a depression in a bone,
and in some instances, as for example in aneurism within the chest ma-
king its way to the surface, portions of some of the ribs are so complete-
ly removed that their continuity is entirely interrupted. The only
mode of treatment which can stay the progress of continuous absorption,
is to remove the exciting cause, by curing the disease from which it
arises.

Interstitial absorption may affect either a part or the whole of a bone.
In the former case it is indicated by dull uneasiness or a sense of fa-
tigue, or aching of the part, increased very soon to actual pain on exer-
cise ; by slight cedema of the superimposed soft parts, which is also in-
creased by exercise ; by lividity from passive congestion, and sometimes
also by coldness of the integument. This form of interstitial absorption
often occurs in the tarsus and metatarsus, and in the carpus and meta-
carpus, and frequently terminates in caries. In this disease the lami-
nated portion of a bone is converted into cancellated texture, and the walls
of the cells become thinner, so that the cells appear very large. The
surface of the bone also presents a very porous appearance. The treat-
ment consists in attention to every measure likely to improve the gene-
ral health, combined with rest of the part affected, and the constant
use of gentle counter-irritation, while the symptoms continue. ~After
the removal of the local symptoms, gentle support of the part is often
found to be grateful to the feelings of the patient.

Interstitial absorption affecting the whole of a bone is often met with
in diseases which affect the articular extremities of the long bones.
There is a wasting and absorption of the bone as well as of the other
tissues of the limb. To such an extent does this absorption sometimes
take place that the shell of the bone becomes extremely thin, and the
cancellated structure uncommonly open, so as to present the appearance
of large cells with very thin walls, and in some parts the cancellated
structure is entirely removed.

The removal of the local disease which is the exciting cause of this
affection, and the improvement of the general health together with the
restoration of the limb to the performance of its usual movements, are
the only means by which the unnatural absorption can be checked, and
the healthy communication of nutrition to the bone be restored.

ULCERATION OF BONE, OR THE EIMPLE AND TRACTABLE ULCER
OF BONE.

Some writers use the terms uleeration and caries synonymously. By
ulceration we mean that condition of bone in which t{‘;ra is loss of sub-
stance, together with suppuration, but in which the ulcer has a tendency
to heal. In caries, on the contrary, while there is loss of substance, to-
gether with suppuration, there is so far from being any tendency to



ULCERATION OF BONE. 299

heal, that hea]'m§ is very diffieult to accomplish. This difference as to
the tendeney to heal depends on the different conditions of the bone at
the surface of the affected part. Mr. Liston observes, It may tend to
prevent confusion of the two different morbid states, if we confine the
term uleeration to suppuration in and absorption of bone, whilst the ves-
sels retain a considerable power ofaction, throw out new matter, and
procure a reparation of the breach; and this condition of the osseous
tissue exists when the disease is situated on the surface of the bone, and
when it has been produced by an external cause. On the contrary, the
term caries will denote that particular kind of ulceration in which repa-
ration is hardly attempted by nature, and is with difficulty obtained by
the most active interference ; and this disease will be most generally
found to affect the cancellated structure.”

Ulceration is caused by pressure, combined with inflammation. In a
portion of bone, excluded from the air, pressure alone, unless carried
to such an extent as to excite inflammation, is not sufficient to produce
uleeration, but may cause continuous absorption. Some writers there-
fore say, that pressure is the predisposing, and inflammation the exciting
cause. Pressure may be either external or internal: examples of the
latter are furnished by suppurative ostitis taking place within a bone,
when the matter may make its way to the surface by ulceration; and
of the former many examples are met with, of which one of the most
frequent is, pressure on the surface of the bone by collections of matter
forming in consequence of inflammation of the superimposed soft tissues
in the vicinity. _

Ulceration of bone is characterized by an uleer of healthy ap-
pearance. Examination with the probe is sufficient to show the nature
of the disease. The bone itself, which supports the ulcerated portion,
is not diseased, differing in this respect from the state of the bone in
caries ; for while there 1s in each disease the removal of part of a bone
in consequence of inflammation, in a state of simple ulceration the por-
tion of bone forming the surface of the part retains its natural compact-
ness and firmness; but the portion forming the surface of a carious part,
and to some depth below, is in a state of interstitial absorption. The ac-
tion of the vessels is, consequently, very much weaker in the latter case
than in the former, and hence arises the difference, as regards the ten-
dency to heal, between the two diseases, which in other respects are
very similar. Simple ulcer of bone is healed by the bone forming gra-
nulations, which, though soft at first, are soon converted by the deposi-
tion of earthy matter into bone. By these granulations the surface is
to a certain extent elevated, and the edges of the ulcer are lowered by a
process of absorption, so that the parts are brought nearly to a level
with each other. Owing to the inelastic nature of the bone, the chasm
cannot be diminished by the centripetal movement, as in an ulcer of
the soft parts; but it is brought nearly to a level, as has just been de-
seribed, by the rounding off by absorption of the edges, and the filling
up of the centre by osseous granulations. The soft parts coalesce with
the granulations, and a fibrous membrane is formed over the latter, on
which a cleatrix, ha.'lflng a dEpI‘ESSBd, Whitﬂ, and firm appearance, is at
last developed. This is the appearance of the cicatrix when the ulcer
of the bone is perfectly healed, and the cicatrix adheres to the bone ;
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but occasionally a cicatrix is formed before the bone has healed, and
then it does not adhere to the bone, but is elevated, livid, soft and
painful, and is usually soon destroyed, exposing again the_ ulcer of the
bone. :

Treatment.—The constitutional treatment consists in the use of all
prudent means for improving the general health, and maintaining the
strength, so as to promote the energy of repair; and the local, in the
removal of the exciting cause and the employment of rest, a proper
attitude, simple water-dressings, or medicated, if it be necessary to
stimulate, together with gentle support by bandages.

CARIES.

Caries is derived from xefpw, to abrade, and is employed to denote a
particular disease of bone. The terms, caries and necrosis, were by the
older writers used indiscriminately, although they are two separate and
distinet diseases. In caries, part of a bone is removed by the action of
the absorbents causing a chasm ; in necrosis, part of a bone completely
dies; in caries there is very little, in necrosis a very great, effort of
nature to form new bone. :

“The points of resemblance,” Professor Samuel Cooper writes, * be-
tween caries of bone and ulceration of the soft parts are striking ; each
affection is preceded by inflammation ; each is attended with the forma-
tion of matter ; each may be followed by the production of granulations ;
each may arise from local or constitutional causes; and each may be
combined with the total extinction of vitality in certain points of the
textures affected. Thus precisely in the same way as we often see
ulceration and sloughing exhibited together in the soft parts, we also
frequently find caries and necrosis prevailing together mn the bones.
Some portions of the osseous texture seem to perish and to be detached
from the living parts of the bone, while in other places caries is making
its attack and producing its usual effects,” Caries generally affects the
spongy extremities of the long bones, especially the ends of the femur
and tibia, the bodies of the vertebra, the bones of the tarsus and carpus,
the sacrum, the sternum, the patella, the lower jaw, and oceasionally the
bones of the eranium. Necrosis, on the contrary, attacks the compact,
lamellated or firm tissue of bone. Sometimes, though rarely, caries does
present itself in the lamellated tissue of bone; but before this takes
place the bone loses its compact appearance.

Causes.—These may be divided into external and internal. The
principal external causes are a violent blow, or a wound, and more
especially if it be combined with a bruise, as in a gun-shot wound affect-
ing a bone, atmospheric changes, extensive injury of the periosteum,
continued pressure by long maintenance of one position (as in a tedious
illness, or fever, when caries of the sacrum is apt to take place, or of
the trochanter major of the femur, or sometimes of both), suppuration
or ulceration of the soft parts in the neighbourhood, or in s}]]:mrl:, any

external injury or condition capable of exciting inflammation and ulce-
ration of bone.
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The principal internal causes are certain states of constitution, and
more especially that condition which
we denominate serofulous, that which
is the consequence of infection from
the venereal poison, and that which
results from the free or injudicions use
of mercury. These conditions of sys-
tem may be considered predisposing
causes ; but they seem also capable of
acting both as predisposing and ex-
citing causes; at all events, when any
of them have produced the predisposi-
tion, caries makes its appearance from
very slight external causes, and in
many instances without any known
exciting cause at all. The worst forms
of caries are those which take place
when all the above conditions meet
together ; that is, in a scrofulous person infected with syphilis, whose
constitution has been affected by mercuriy. (Other internal causes, pre-
disposing to caries, though not so powerfully, are the conditions of con-
stitution which exist in scurvy, rheumatism, and gout. Scrofulous
caries, syphilitic caries, scorbutic caries, rheumatic caries, and arthritic
caries, are names by which some of the above-mentioned forms of this
disease are distinguished. The various forms of caries differ from each
other in the parts of bones in which they are most frequently found.
Serofulous caries, the most frequent form of all, usually attacks the
spongy texture of bones, as the bodies of the vertebree, the spongy ex-
tremities of the long bones, and the tarsal and carpal bones, beginnin
in these parts by the deposition of tubercular matter in their eancel]ateg
structure ; which deposition is succeeded by inflammation, ending ulti-
mately in caries. Syphilitic caries, which is the next in frequency,
attacks the compact parts of the bony structure, such as the dense or
hard part of the tibia, the compact part of the ulna, and the bones of
the eranium. The rheumatie, like the scrofulous, is most frequently
met with at the joint ends of the long bones; but it arises from inflam-
mation of the ligaments and synovial membrane, extending sometimes
to the articular surface itself. The arthritic, like the rheumatie, takes
place in the region of the joints, but seems to prefer the external sur-
face of the bone, and is generally preceded by a kind of exostosis in
which the caries take place, and by the formation of arthritic concre-
tions in the neighbourhood.

Phlegmonous erysipelas, suppression of customary discharges, and

the sudden repelling of profuse eruptions of the skin, have been known
to cause caries.

Fig. 90.

Fig. 90. Caries of bones of cranium and face, producing free communication between
the mouth, nose, orbits, frontal sinuses, and cranium. Disease commenced by ulcera-
tion of soft palate with tubercular syphilitic eruption. From the history it appears
that the patient had been subjected to the injudicious use of mercury. From a prepa-
ration in my museum.
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Symptoms.—Caries being a result of inflammation, is preceded by
ostitis, either acute or chronie, the symptoms of which will vary to a
certain extent according to the nature of the ostitis, as will be readily
understood from what has been previously stated regarding different
varieties of inflammation of bone. Sooner or later the soft parts conti-
guous to the bone participate in the inflammation ; and if the affected part
be situated near the surface, a swelling is in some little time observable.
This swelling is firmly adherent to the bone, and the skin over it be-
comes red, tense, and painful. It ultimately becomes soft, indicating the
presence of suppuration ; and if opened, or allowed to proceed without
interference, the matter which escapes from it is thin and offensive, and
rarely presents the characters of well-formed pus.  After the discharge
of the contents of the abscess, either spontaneously or by an opening,
the cavity does not heal ; but continues to discharge matter which tar-
nishes a silver probe, is thin, ichorish, and offensive, and has that pecu-
liar foetor by which, without any other symptom, it is possible to deter-
mine with considerable certainty that it proceeds from a part connected
with a diseased bone. The feetid matter is loaded with a considerable
quantity of phosphate of lime. The aperture of the abscess contracts
~and takes the form technically called fistula, and throws out from its
edges granulations, which are spongy, painful, and very apt to bleed on
being touched with the probe. The granulations projeet beyond the
margin of the aperture, and the surrounding integument exhibits a livid
hue. If a probe be introduced into the aperture, the bone is found to
be rough and denuded, its surface irregular, and the osseous texture so
much softened, that, with the slightest pressure, the probe will sink
into it to a considerable distance. The impression communicated to the
surgeon on making an examination with the probe, is not precisely the
game in every instance of caries, the condition of the hones being diffe-
rent, as was before mentioned, in different forms of the disease. In
caries of deep-seated bones, as for example, in scrofulous caries of the
vertebree, the accompanying collection of matter exhibits the characters
of a chronie, instead of those of an acute abscess. I have often been
struck, in cases of scrofulous caries of the vertebrae and of other bones,
with the fact that in many instances, patients would scarcely admit that
they had experienced any pain in any stage of the disease. The con-
stitutional symptoms vary, in the first instance, according to the nature
of the inflammation producing the caries, and the state u% the patient’s
system at the time. In scrofulous caries the patient exhibits the stru-
mous habit, and in general symptoms of serofulous cachexy soon be-
come very apparent. During the suppurative stage of caries, and
more especially in cases where the caries communicates with an articu-
lation, irritative fever comes on, but soon gives place to hectic fever,
bf which in unfavourable cases, such as when the caries is in inaccessi-
ble situations, the disease proves fatal. In some instances the only con-
stitutional symptoms observable are those of hectie fever,

State of the Parts,—The bone does not in every instance of caries
present the same appearance. If the varieties in the state of the bone
be made the basis of arrangement, it may be said that caries may exist
in one or other of the three following forms :—
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1st. That in which there is a regular and distinet excavation of a
portion of bone. The extent of the disease, however, is by no means
indicated by the extent of the excavation.

2d. That in which the outer encasement or lamella of bone gives way,
and the cancellated structure becomes carious without any distinet
excavation. In this form the destruction by uleeration is very superfi-
cial, being confined to the outer encasement, but #¢he alteration by
interstitial absorption in the cancellated structure is very extensive.

3d. That in which the bone has the appearance of having heen
perforated in innumerable places, termed the worm-eaten caries. This
condition is occasionally met with in the external surface of a long bone
affected with the first form of caries, the perforations being found in the
outer encasement in the neighbourhood of the excavation; but the best
examples of worm-eaten caries I have -
seen, have been in the cranium. In Fig. 91.
one admirable preparation of this form
in my possession, the whole of the
upper part of the cranium is oceupied
with innumerable perforations, and in
another, the bones are in some parts
bored in hundreds of places, and in
others, affected with necrosis. In the
first mentioned specimen the bones
have in every respect, with the excep-
tion of the perforations, a healthy ap-
pearance, no traces whatever being
observable of any other disease, or of
any deviation from the natural and
sound condition of the osseous struc-
ture. In some other specimens of this
form of caries, I have been struck with
the absence of any apparent traces of change of structure in the osseous
substance, a circumstance in which this form seems occasionally to differ
. from the other two varieties. In thesecond specimen mentioned above
the disease was in a girl twelve years of age, and was occasioned b;-
a blow,

In the first form of caries there may be said to be three different
states. First, a part of the bone, where the excavation exists, is
removed by ulceration. Second, the part which forms the surface of
the carious portion is affected to a considerable depth by interstitial
absorption, in consequence of which its lamellee are so thin, and its
circulation so feeble, that a healthy action rarely takes place. Its
circulation is sufficiently weakened to create a great obstacle to the
formation of health granulations, and yet not so as generally to deprive
the part of all vitality and produce necrosis. It is in the presence of
this interstitial absorption, that caries differs from simple uleeration
Third, beyond the interstitially absorbed part, the bone is often rendered
preternaturally dense by the secretion of new osseous matter into its
cancellated structure ; and its external surface is, from the same action
covered over with nodules or spicula of new bone at the parts wheré
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there is a sound and firm bone underneath. In the second form the
ulceration is very superficial, but the interstit_ial absorption very deep
and extensive, and sometimes, as some specimens of it in the tarsal
bones in my own collection demonstrate, it extends almost through the
whole of the bone. When it is very extensive, the attempts at the
formation of new bone in the neighbourhood of the interstitially absorbed
part are very feehle, and in many instances, no traces whatever of such
an action can be discovered. Although the interstitial absorption
frequently extends to a great depth, it is also certain, on the other hand,
that occasionally it is very superficial, and the very limited extent of
change of structure is sometimes remarkably disproportioned to the
severity and obstinacy of the symptoms. Caries is in every instance a
consequence of inflammation, and it may or may not be accompanied
by the deposition of tubercular matter in the cancellated structure.
When there is a deposit, it may present any of the varieties of appear-
ance mentioned in the section on suppuration of bone, and, as is there
stated, it may not be a product of inflammation, but a consequence of

revious perversion of nutrition in a person of a scrofulous constitution.

n some instances this deposit is limited to a small part, in others it is
very diffused; in some it is contained in cells of the cancellated strue-
ture, and in others, as many of my own preparations evidence, it seems
to ocenpy the whole space included within the shell of the bone, and
scarcely any traces of the cancellated structure remain. When the
deposit is present, the attempts to secrete new bone in the neighbourhood
of the part involved in the caries seem to be in general extremely feeble,
and such cases are in consequence exceedingly unpromising. Professor
Syme remarks, that after maceration a carious bone looks as if it had
been burned, being harder, whiter, and more brittle than natural. I
have sometimes been struck with this brittleness and hardness after long
maceration and drying in instances where, while the bone remained in
the body, it felt so extremely soft, that a probe could with the slightest
pressure, and almost without experiencing any resistance, be made to
sink through it in any direction.

DIFFERENRT MODES OF SPONTANEOUB CURE.

Nature sometimes accomplishes a cure of caries in one or other of the
three following ways :—

Ist. By a complete change in the action of the diseased part, in con-
sequence of which granulations form, which are conve into bone ;
and a deposit of osseous matter thus taking place, the cavity is filled
up in the same manner as a simple ulcer of bone.

2d. By a process of exfoliation, by which the whole of the ulcerated
portion of bone is thrown off, together with the parts rendered weak by
interstitial absorption.

3d. By anchylosis, or that process in which sufficient new callus or
bone is thrown out to ossify the articulation.

Treatment.—In all inflammations of bone, such treatment should be
adopted, as will be most likely to prevent them from terminating in
caries. With this view local and general depletion, though necessary,
must not be carried too far, as the consequent debility predisposes to
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Louis, who was the first to restrict the application of the term necrosis
to death of bone, applied it only to death of the entire thickness of
the bone, and not of the external or internal part, of which, however,
there is frequently complete death, followed by removal. The bones
most liable to necrosis are, the tibia, the femur, the lower jaw, the cla-
vicle, the fibula, the humerus, the radius, and the ulna; occasionally,
also, the bones of the cranium are subject to it. While caries, as has
been already noticed, is found principally to affect the spongy portions
of bone, necrosis, for the most part, attacks those bones which are of a
firm, compact texture. It may occur at any period of life, and in both
sexes, yet we more commonly meet with it in young persons from twelve
to eighteen years of age; but when it affects the lower jaw, it is seldom
before the thirtieth year.

The causes of necrosis may be divided into external and internal. OFf
the former are severe contusions of bone; bad compound fractures; the
pressure and irritation of tumours, of abscesses, or of a musket ball ;
acute ostitis ; or the application of strong concentrated acids. It fre-
quently results also from severe cold, and occasionally from burns.
Destruction of the medullary membrane is found, by experiment on the
lower animals, to produce necrosis. The internal causes are such as
affect the bone through the medium of the constitution. Serofula,
syphilis, and the baneful influence of mereury on the constitution, seem
to produce a considerable tendency to necrosis.

f necrosis take place without any known exciting cause, it is said to
be idiopathic ; if it be the consequence of a compound fracture, it is
called compound ; if it be caused by violence, as by a blow, it is deno-
minated traumatic.

Varieties of Necrosis.—The different forms or varieties of necrosis
are by some arranged into two, by others into three, separate and dis-
tinct species. We shall, however, consider four varieties.

1. That form which generally occurs in a person of a serofulous habit
of body, and in which the short bones are affected, as those of the tarsus,
metatarsus, carpus, or metacarpus.

2. That form in which there is death only of the outer lamella, that
is, in which the disease is superficial, and does not extend through the
whole thickness of the shell of the bone. This form sometimes presents
itself in the flat bones, as the scapula, and the bones of the eranium.

8. That form which destroys the internal part of a bone, and in which
the cortex or outer shell is not affected. This is by some writers called
internal necrosis,

4. That form, in which the whole thickness of a bone perishes. The
three last-mentioned forms may be distinguished from each other by the
names of external, internal, and general necrosis.
 Symptoms of the First Form.—An indolent swelling first presents
itself, unattended with much pain or constitutional disturbance. The
swelling is at first hard, after some time cedematous, and at length
iittended with fluctuation in consequence of a thin ichorish fluid collected
in the part. If a probe be introduced, the bone will be felt to be rough
and divested of its periosteum. The aperture has little tendency to
heal. Tn consequence of the coutinued irritation, hectic fever is pro-
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Sequestrum.—The sequestrum, or dead portion of bone, is always of
an ivory-white appearance, except when it is exposed to the atmosphere
through the soft parts, or is situated at the bottom of a large ulcer: it
is then of a dark brown, or even black colour, in consequence of the
action of the air. In general necrosis, that is, when the whole thickness
of the shaft perishes, the sequestrum is sitnated within the newly-depo-
gsited bone; in other words, the new bone surrounds or embraces the
sequestrum, which is observed to be somewhat reduced in size, in e¢om-
parison with the original bone. Some authorities suppose, that the
absorbents have the power of removing a portion of the sequestrum,
into the system. Mr. John Hunter, Sir W. Blizzard, and Professor
Russell of Edinburgh, held this opinion; as do also Mr. Lawrence of
London, and M. Vﬁpmn of Paris. '

Messrs. Gulliver, Stanley, and Liston, maintain,
that the sequestrum cannot be acted on by the ab-
sorbents. Mr. Liston observes, “But a dead portion
of bone detached from the surrounding parts, is in
every respect an extraneous body, and is not and can-
not be, acted on by the absorbents any more than a
piece of metal, wood, or stone. Some have gone so
far as to affirm that portions of foreign bodies, liga-
tures, &c., are absorbed, but this opinion is altogether
too absurd to require any contradiction; the knots of
ligatures, like portions of glass or other foreign sub-
stance, become surrounded with a dense cyst, and
often remain in the body for a long time; so do por-
tions of dead bone, separated by the process here
described. A series of experiments were made by
Mr. Gulliver, in order to put this question at rest,
many of which I witnessed and assisted at, and
several also I repeated. Setons of bone were in-
serted, and worn for a long time; thin plates of
bone were confined on suppurating surfaces, pieces
of bone were inserted in the medullary canal of
varlous animals, and kept there for months, and in
ome instance for more than a year. These foreign
bodies were weighed with the greatest care and aceu-
racy before and after they were so exposed, and were
found unaltered in any respect.” That the seques-
trum is often much less than the original bone, is a
fact which is beyond all doubt; but absorption does
not, and cannot take place, except through the me-
dium of the vessels of the sequestrum, before it has
lost all its vitality.

Separation.—Respecting the process by which the dead portion of
bone is separated from the living, the older writers had very vague
:deaa.] tlli:ppoc%atea stated that separation was accomplished by fleshy
granulations. Some supposed that it was effected by the pulsation,

Fig. 92. Drawiog of a preparation in my own collection.
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in which the entire thickness of a bone, and the medullary membrane
perish, it is believed that the new bone is derived from the periosteum
of the old bone. Duhamel first mooted this opinion, which Troja n-i"teri
wards supported. Troja produced necrosis by passing a red-hot iron
into the medullary canal of various animals, and he asecertained that,
when a portion of bone is about to perish, the periostenm becomes
detached and raised up from the bone, and the space is occupied by
purulent matter. Dr. Macartney had an opportunity of witnessing
this separation of the periosteum from the bone in the human body,
in consequence of destruction of a small portion of the medullary mem-
brane by disease. The periosteum becomes very vascular, and thereby
is rendered soft, pulpy, villous, and perfectly red on the surface in
contact with the bone, the cellular tissue external to it also becoming
swollen. The central part of the periosteum is next converted into
cartilage, and afterwards into bone, so that the new bone is formed in
the centre of the periosteum. “Some pathologists deny the ossific
power of the periosteum, and claim the whole production of new osseous
substance for the bone itself. That the process of reproduction may be
accomplished in this way, I am not prepared to deny, but that it is not
necessarily or always so performed, will I think appear from the following
case :—*“ A girl, twelve years of age, strained her ankle, in the month
of March, 1835. Inflammation followed, extending up to the knee, and
attended with violent fever. She was brought to the hospital, and
placed under my care. Incisions were soon afterwards made to evacuate
a large collection of matter, which had formed in the leg ; and the bone
being found dead, while the patient’s strength was rapidly going away,
I amputated the limb above the knee, five weeks after the injury had
been received. The girl recovered and is now well. In examining the
limb to ascertain the extent to which the bone had died, I found that it
was partially surrounded by the commencement of a new one. The
shell had already acquired considerable firmness at some parts, but was
not equally thick throughout, and did not seem fixed to the ends of the
old shaft. This observation led to a very careful dissection of the parts
concerned : and they are now before the Society. It will be seen that the
tibia had died very nearly from end to end, and that the new shell
enclosing it had been formed in the periosteum. The new osseous
substance may be observed at some parts, in the form of distinct scales.
At other parts it looked as if it had originally consisted of separate
portions, and been composed by their union. The periostenm connecting
these portions to each other, and to the extremities of the bone, was not
thickened beyond its natural condition, and where it covered the posterior
surface of the tibia, though quite detached from the old bone, had not
suffered any further change. There is here then an instance of a bone
d:.:mg j&uddequr in consequence of acute inflammation, without anv
thickening being previously found in its neighbourhood, and nevertheless
succeeded by the production of a new osseous shell, which evidently
could not proceed from the old bone, and no less evidently depended on
an ossific process resident in the periosteum. As Nature is not capri-
cious or variable in her proceedings, I regard this case as sufficient of
itself, without any further evidence, to establish the ossific power of the
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ginous tissue previous to its ossification.” If this opinion be correct, it
is difficult to explain the vascularity of the interior of the new bone.
Dr. Macartney believes that the new bone is formed from the perios-
teum, but seems to think that it is not developed in its centre, as the
experiments and case of Professor Syme, and the preparation in my
own museum tend to prove, but formed on its inner surface; and he de-
scribes the original periosteum as disappearing, not as becoming after-
wards attached to the new bone. He remarks that ** the first and most
important circumstance is the change which takes place in the organi-
zation of the periosteum; this membrane acquires the highest degree of
vascularity, becomes considerably thickened, soft, spongy, and loosely
adherent to the bone. The cellular substance also, which is immediately
conneeted with the periosteum, suffers a similar alteration; it puts on
the appearance of being inflamed, its vessels enlarged, lymph is shed
into its interstices, and it becomes consolidated with the periosteum.
These changes are preparatory to the absorption of the old bone, and
the secretion of the new osseous matter, and even previous to the death
of the bone which is to be removed. In one instance I found the perios-
teum vascular and pulpy, when the only affection was a small abscess
of the medulla, the bone still retaining its connexion with the neighbour-
ing parts, as it readily received injection. The newly organized perios-
teum, &e., separates entirely from the bone, after which it begins to
remove the latter by absorption; and while this is going on, its inner
surface becomes covered with little eminences resembling granulations.
In proportion as the old bone is removed, new osseous matter is dis-
persed in the substance of the granulations, while they continue to grow
on the old bone, until the whole or a part of it is completely absorbed,
according to the circumstances of the case. What remains of the in-
vestment after the absorption of the old bone and the formation of the
osseous tube which is to replace it, degenerates, loses its vascularity,
and appears like a lacerated membrane. I have never had an opportu-
nity of examining a limb, a sufficient time after the termination of the
disease, to ascertain whether the investment be at last totally absorbed ;
but in some instances I have seen very little remaining. “During the
progress of the disease the thickened cellular substance which surrounded
the original periosteum, becomes gradually thinner, its vessels diminish,
and it adheres strictly to the new-formed bone, to which it ultimately
serves as a periosteum.”” I have introduced the above extract because
it well deseribes some points, and gives a distinet account of the writer's
views ; but from what has been previously stated, it will be seen that I
follow the authorities whose views do not altogether eoincide with these,
Mr. Stanley is of opinion that when necrosis is attended with destruc-
tion of the bone and of the medullary membrane, the bone may be re-
generated from three sources, namely, from the periosteum which in-
vested the old bone, or from the articular ends of the old bone: or if
the periosteum be destroyed, from the soft parts which surrounded it.
He states that he destroyed the medullary membrane in a dog’s tibia
and removed the periosteum, and yet reproduction ensued from the
vessels of the surrounding cellular tissue, which became exceedingly
condensed, so as to form a periosteum. The results of some of the ex-
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periments of Dupuytren, Breschet, and Villermé, on the formation of
callus, in some respects agree with the evidence furnished by the ex-
periment of Mr. Stanley.
(Moacce.—In the sides of the newly-formed bone are
Fig. 04. observed a number of foramina, called by Wiedmann,
Cloacee, and by Troja, foramina grandia, which serve
as an outlet for the extraction of the sequestrum, pro-
vided it be not too large, and for the escape of the
purulent matter confined within the cavity of the bone.
The cloacze generally present themselves in the middle
or under third of the bone, and are usually of an oval
shape, and oblique in their direction. Mr. Davies, and
some others suppose that the cloacwe are formed by the
matier secreted in the interior of the new bone, which,
from its great quantity distends, and ultimately bursts
the periosteum, thereby giving rise to these apertures.
According to Wiedmann, this doctrine is incorrect, for
cloacee are observed in situations where matter does
not exist. Others attribute their formation to the cor-
rosive qualities of the pus; but it scems more probable
that they are occasioned by the non-deposition of osseous
matter, at certain parts in the centre of the periostenm.
In some preparations, the parts where bone has not
been deposited, are filled up by periosteum. In a pre-
paration in my collection, there are several cloacae ﬁlitleﬂ
up by periosteum, which is evidently continuous with
that which covers in, and that which lines the outer
and inner surfaces of the neighbouring portions of new
bone, these portions being clearly deposited in the
centre of the periosteum.

After the entire removal of the sequestrum, the new bone gradually
becomes consolidated and smooth on the surface, by the action of the
absorbents, and is lined by a medullary membrane.

Treatment.—Preventive treatment should be first employed with an
activity commensurate with the severity of the symptoms, and the
strength of the patient. If the ostitis proceed from syphilis or scrofula,
in addition to other remedies, the preparations of iodine, especially the
iodide of potassium, with sarsaparilla, will be found valuable. As soon
as the existence of purulent matter is detected, free direct incision
should be made ; which will save much time, alleviate suffering, spare
the strength of the patient, and ciroumseribe the extent of t.ha%jxeaﬂa
If heetic fever supervene, the strength of the patient must be supported
by means of tonics, pure air, and suitable diet and regimen, until the
process of separation be completed. In faet, the duty of the surgeon
during the process of separation, which is a work of nature, is to keep
the limb in a quiescent state, and to combat all untoward symptoms as
they may arise.

The Process of Extrusion.—The efforts of nature in this process
being feeble, the surgeon ought to interfere, and afford the necessary

Fig. 94. Drawn from a preparation in my own collection.
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assistance for the removal of the necrosed part. The proper period for
this interference is, when the sequestrum has been separated from the
living portion ; but first, the surgeon ah_m:ﬁd consider _t]m course of the
cloacee, and endeavour to form some opinion of the size of the seques-
trum ; then he should make a free direct incision, generally longitudinal
in its direetion, not too long, as there is danger of hemorrhage, nor too
short, as the difficulty of extraction would be thereby increased, and the
operation rendered unnecessarily tedious. When the sequestrom 15
loose, it may easily be removed by a pair of forceps, if the cloace be
sufficiently large. Sometimes it is necessary to cut a portion of the
new bone which confines the sequestrum, or to divide the sequestrum
itself by Liston’s forceps, or Hey's saw, or some other convenient in-
strument. *The instruments,” Mr. Liston observes, “and especially
those for extraction, ought to be very powerful and suited to the pur-
pose ; for in the employment of ineflicient means there is much folly
and cruelty.” After the operation, which is generally attended with a
profuse hemorrhage, the wound should be filled with lint, and the limb
placed in an elevated position. Antiphlogistic means may be necessary
to prevent ostitis.

There are certain unfavourable cases of necrosis in which amputation
is not only warrantable, but indispensable. If the hectic fever, caused
by the long-continued suppuration, threaten to prove fatal; or if the
neighbouring articulations become involved in the disease, amputation
is the only possible means of saving the patient’s life. The bones of
the tarsus and carpus, as was previously stated, are never reproduced ;
and sometimes, in very weak, debilitated persons, there is no reproduc-
tion in the long eylindrical bones. In these cases, also, amputation is
admissible. ¢ The treatment,” Mr. Liston says, * may be summed up
in a very few words. Prevent the necrosis, if possible, open abscesses
whenever they a{:pear, encourage the patient to move the neighbouring
joints, support the strength, remove sequestra when loose, but do not
interfere until they are ascertained to be so, give the limb proper sup-
port, and rest when a large sequestrum is formed. When fracture has
Enken place, when the health has been undermined, or when neighbour-
ing joints have become diseased, amputate in order to save the life, if it
be impossible to save the limb.”

RICKETS.

The spine was by the Greeks called faxss, from which is formed ra-
chitis, strictly meaning, disease of the spine; and from rachitis is de-
rived the English word rickets. The terms rachitis, and rickets, are
not, however, used to denote a disease of the spine, but one in which
there is a preternatural softness of the osseous system, affecting the
spine in common with other parts; and these names were originall
applied to the disease from an erroneous impression which at one time
prevailed, that it originated in the vertebral column. It is a remarkable
fact, that this disease appears to have almost escaped observation until
the m:ﬁldle of the seventeenth century, there being no distinet account
of it given by the ancients, nor by any author of the middle ages. It
was first described by David Whisler, in a tract published in 1645, en-



316 RICKETS.

titled, “ De Morbo Puerili Anglorum dicto The Rickets ;" but it was
more fully deseribed in 1671, by Glisson, in his treatise, *“ De Rachitide,
Sive Morbo Puerili.” The last-mentioned author states, that it first
appeared in England in the middle of the seventeenth century, since
which time it has been a well-known disease in these islands, and in
many other parts of Europe. .It can scarcely, however, be supposed
that the disease did not exist previous to the above period, but merely
that it escaped particular observation. Dr. Craigie remarks, ‘ Its oc-
currence in infancy only was the cause of its escaping observation; its
influence, however, in leaving more or less deformity of the skeleton,
must have at all times attracted notice. Deformed dwarfs have been
known in all ages; the gibbi, the vari, and the valgi of the Romans
must have been more or less rachitic in their infancy. From this cause
the deformity of Thersites might have originated. It is also to be
remarked, that Fabricius Hildanus delineates the serpentine lateral
curvature of the spine in a girl of eight, whose bones were soft as wax,
which could be produced by no other cause save rickety softness.”

Symptoms.—This disease generally attacks children between six
months and three years of age; but it is often known to occur at an
earlier period, and a few instances are recorded of its taking place in
the feetus. Pinel describes the skeleton of a rickety feetus.  University
College Museum eontains a splendid specimen which I have examined;
and Scemmering, Bordenan, Loder, and others testify to the fact that
the disease is sometimes met with affecting the bones of the foetus.
From a state of apparent vigour the child begins gradually to decline in
health, and to lose his liveliness; the muscles diminish in size and be-
come loose and flabby, causing that diminished appearance of the extre-
mities and neck, which contrasts strangely with enlargements perceptible
in other parts of the body. In the progress of the discase there is much
general weakness; the skin loses its elasticity and becomes pale, and,
in aggravated cases, of a dusky appearance; the digestion is often im-
paired ; the breath has a sour smell, and the abdomen becomes enlarged,
and has to the touch a doughy feeling: this enlargement, for the most
part, arises from distension of the intestines with gas. It has some-
times been believed to be produced by disease of the spleen, or of the
liver, and more especially of the mesenteric glands. There can be no
doubt that in patients affected with rickets, these organs are often found
diseased ; nor is this at all surprising ; but that such disease forms no
essential part of the state of the body in rickets, is evident from the
fact that, in many instances, there is found no diseased condition of any
internal parts except the bones. There is softness of the bones from
the interruption of the ossific process; and becoming, in consequence
of this softness, flexible and incapable of offering resistance, they yield
to the superincumbent weight and to the action of the muscles; and
hence result various unnatural conditions observable in the extremities,
the spine, the chest, the pelvis, and the head.

The upper and lower extremities frequently exhibit a remarkable con-
trast of appearance ; the former, from not having to support any weight,
are in general proportionate and free from curvature, while the latter
are bent so as to become much shorter than natural. The bones give
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way principally from the effect of the superincumbent weiiht, and partly
also from the effect of the muscles. The form which they assume in
the limbs is generally an exaggeration of the natural configuration ; by
which I mean, an unnatural degree of the curvature proper to the bones.
The lower limbs exhibit great varieties of deformity; they are often
bent laterally by the action of the muscles, and in such cases they are
always bent to the side on which the muscles act most powerfully. The
femur may be bent forwards, or laterally, or forwards and outwards;
the tibia may exhibit a curvature forwards; or the knees may both fall
inwards with the feet thrown outwards; or both the extremities may be
together thrown to one side, forming a curvature of the whole length of
the extremities with the greatest convexity at the knees, and directed
to one side and the concavity to the other. Although, as it has been
already stated, the bones of the upper extremities are more rarely

Fig. 95. Fig. 96. Fig. 97.

affected than those of the lower, yet they do sometimes suffer to a cer-
tain degree both as to length and size. The claviele may be bent un-
naturally forwards, partly by the weight of the shoulder, and partly by
the action of muscles going from the front of the chest to the bones of
Phe extremity ; and the humerus, radius, and ulna may also become bent
in directions determined by the actions of the muscles. The spine ex-
hibits in a marked degree the effects of rickets, the weight of the head
a:_ui ntper sgperincum nt parts, bending it in various directions: a-.mi
w1t]1 distortion of the spine is usually associated deformity of the :',hent
}Jrhn::h+ is sometimes flattened laterally by the ribs falling in on both sil:'les’
in which state the sternum is pushed forwards, and the front of the ches;;

Figs. 95-97. From preparations in my own museum.
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gular appearance from its two grand divisions becoming disproportioned
to each other, the facial portion retaining its natural size, while th‘a
eranial is much enlarged. It is an observation made by some authori-
tics that in rickety patients there has been found a more early develop-
ment than usual of the mental faculties.

State of the Parts.—In rickets, the earthy matter is deficient, and the
bone is light, spongy, and soft, of the consistence of cartilage, and is
easily eut with the knife. The vessels of the bone appear numerous
and large, and are loaded with dark-coloured blood. The bone is of a
red colour varying in shade from pink to brown. The walls of the
long bones become very thin, while the bones of the cranium are con-
siderably increased in thickness, but are changed in structure so as to
become reticulated and spongy. The interior of the long bones presents,
as during foetal life, a loose and reticulated arrangement, with some-
what of the appearance of a homogeneous substance instead of a distinet
medullary cavity and cancellated structure ; and instead of being filled
with medulla or any oily secretion, as in the healthy state, it contains a
reddish or brownish serum. The periosteum is said by Bichat to be

enerally thickened ; other observers have also found it thickened and

etached ; but Mr. Stanley, who examined an extensive series of bones
affected with rickets, did not find this thickened appearance. The con-
dition of bone above deseribed may be succeeded by one of growth and
strength, in which the bones increase in density and size by a process
resembling, with one exception, that by which the natural growth of the
bones in a sound state is carried on. A medullary canal is formed ; in-
stead of the reddish serum, the natural oily secretion is deposited ; and the
distinction between cancellated structure and the compact shell becomes
perceptible. The great peculiarity is, that the bones become thickest
at the smaller curvatures, where the power of resistance is most required,
and the deposition not only takes place on the outer surface, but in
some specimens extends into the interior, so as to encroach on the medul-
lary canal, which has been known in some instances to have been at
certain parts even obliterated by it.

_ Treatment.—The proper treatment consists in the employment of all
Judicious and available means for removing weakness of constitution,
and strengthening the general system. For that purpose the most ap-
}:r-:}pnat_a remedies are, residence in a dry and pure air; sleeping in a
arge, airy apartment ; free exposure to the light and to the sun’s rays;
nutritious and light diet, attention to clothing, and particularly in the
cold season wearing enough to keep up free cutaneous circulation ; cold
or sea-bathing at the proper season, if the patient be strong enough to
pnder o the exertion, and if that should not be found advisable, bathing
in tepid salt water, or sponging the body ; and the regular employment
of friction by means of the hair-glove, or flesh-brush. ~ The state of the
digestive system, and particularly the due regulation of the bowels
should be attended to; and, together with the above means, which are
of the utmost importance for stregthening the general system, it is ad-
visable to give some tonic medicine. Of the various remedies belongin
to that class the preparations of iron seem to be usually employed with
the greatest advantage. Exercise to an extent not inducing fatigue is
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bones were found to be so soft, that they could be easily cut with a
knife, and so flexible, that although the extremities had assumed a
curved direction, they. could easily be laid straight. The cavities of the
bones contained a reddish blood-like fluid instead of marrow. No cause
could be assigned for the disease, and during its progress she was three
times pregnant, A

Another remarkable case is that of Madame Supiot. Her disease
was attended with great general weakness, fever, pains over the whole
body, and a white sediment in the urine. General softening took place
in her bones, so that they yielded to the action of the muscles, and the
distortion was so complete, that her lower extremities were drawn up-
wards, and her feet lay by the sides of her head. Her disease lasted
five years, during which period she was three times pregnant. For
some time before she was attacked with this disease, and for two years
afterwards, she was addicted to the habit of eating kitchen salt, and it is
stated that she used to take a pound and a half a week without mingling
it with her food. To this habit some have attributed her disease; a
habit, it may be remarked, to which some of the other persons who have
been subjects of this malady were addicted. After death, her bones
were found to be soft, sectile, and flexible, and loaded with a bloody
fluid.

As further peculiarities in the state of the bones in this disease, it
may be stated, that the cancellated structure disappears, and in its
place is found a reddish soft substance, from which on a section bein
made, a bloody serum exudes; and the place of the marrow is occupie
by a substance like clotted blood.

FRAGILITAS 0OSSIUM.

In this state the animal matter is comparatively less abundant than the
earthy. It occurs in old age as a consequence of the change which
takes place in the structure of the bones at that advanced period; but
it is also met with in middle age, in which case it is symptomatic of
some other disease, such as cancer, seurvy, or syphilis : in these states it

sometimes prevails to a great degree, and is rarely amenable to treat-
ment. .

[ExosTOsIS.

_ Exostosis is an unnatural enlargement of bone, exhibiting various
sizes and shapes. The tumour may involve the whole bone, or it may be
confined to a small portion. It may form rounded prominences, which
are attached by narrow or broad bases; and sometimes the growth has
the form of elongated spines terminating in a point. The increased
development of bone may arise from the periosteum, the cellular strue-
ture, or from the medullary membrane.

The structure of the tumour resembles ordinary bone, and may be
either laminated, cellular, or compact, in its interior. All bones are
liable to exostosis, but it more frequently occurs in long hones, particu-
]?ﬂj" in the humerus, femur, and tibia. There may be sume’mnal;itu-
tional peculiarity favouring this bony deposit, but the predisposing
causes are generally syphilis, acmfg}a, and gout. Violence frequently
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excites inflammation in the bone, by which the equilibrium between
absorption and deposit is destroyed, and the excessive deposit takes
place in the manner that bones are originally formed

Fig. 100. and repaired.

Symptoms.—Generally there is but little pain, in a
healthy constitution, unless the tumour presses on
parts particularly sensitive, but if syphilis or serofula be
the cause of the disease, there may be a dull, deep-seated
pain. Pain is also more likely to be present when
the tumour is of rapid growth ; but when the growth
is slow, there is but little inconvenience unless it in-
terfere with some important organs. It may press on
muscles and impede their action, or it may impede
the motion of & joint ; when gttl'uwing from the orbit it
may occasion protrusion of the eyeball ; or, if from
the internal table of the skull it may cause epilepsy.

Care must be taken to distinguish those tumours
which are dependent upon syphilitic or scrofalous
taints from those which are idiopathic, the latter being
_ inconvenient generally from their size and weight,
"\ whilst the former may ulcerate and be attended with
¥ constitutional disturbances.

Treatment.—If syphilis or scrofula exist, the con-
stitutional remedies employed in these diseases must be
mainly relied on; at the same time pain may be re-
lieved by lecches and anodyne applications. —True
idiopathic exostosis is generally but little diminished
by medical treatment, and if it occasions no inconve-
nience it should be let alone, but if it mechanically interferes with the
function of any part, it is to be removed. The operation will in a great
measure depend upon the size and form of the tumour. If it be
spiculated, it may be cut down upon, and removed by bone-pliers or a
fine saw; but if it has a large base, it may be chiselled off piecemeal.
If it be impossible to reach it with instruments, the periosteum should
be seraped away, so as to deprive it of its nutrition, and it may exfoliate
or be absorbed. The edges of the wound are to be brought together,
and inflammation carefully guarded against.

EPINA VENTOSA.

Spina ventosa is swelling invelving the whole eircumference of a bone,
and of a regular form. It consists of a bony crust, which forms the
walls of a cavity divided into compartments, which contain either an
ichorous fluid, or a reddish, jelly-like substance ; or a cheesy, lardaceous
substance, and sometimes pieces of cartilage or of dead bone.

It commences with deep-seated, dull pain, which often is the result of
external violence. The swelling gradually increases, the skin becomes
red, and the shell bursts, discharging its contents. Sometimes the walls
are formed merely of expanded periosteum. After the contents are
evacuated, the cavity fills with fungous excrescences, which protrude
through the opening, and which are very sensitive and easily bleed.
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The disease probably commences in an inflammation and ulceration
of the medullary membrane, which constantly enlarges the tubular
cavity of the bone, and fills it with foul matter, at the same time there
is going on a deposit from the external periosteum, which becomes ex-
panded. At first, it might be mistaken for exostosis; but, in exostosis,
the tumour is firm and incompressible, whereas, in spina ventosa, it is a
mere osseous shell,

It is a disease of slow progress, and very difficult to cure. On the
fingers, or metacarpal bones, long-continued pressure may perhaps effect
a cure. At the same time, the patient should take iodide of potassium
in large doses. Should the tumour burst, and it is recommended by
some to open it, the cavity should be cleansed and injected with stimu-
lating washes.

OSTEO-SARCOMA,

Osteo-sarcoma is a tumour formed upon a bone, but consists not
merely of bone, but also of flesh, fat, jelly, and cartilage. It is de-
pendent upon some constitutional vice, either
venereal, scrofulous, or gouty, often excited Fig. 101.
by an external injury.

Boyer considers that it corresponds to the
cancerous affection of the soft parts, and
that, after its removal by amputation, it
will return in other parts of the body.

The tumour becomes large and nodu-
lated, and some parts are firm, and others
are soft and elastic. Upon dissection, the
muscles and tendons will be found to be ex-
panded, and of a pearly-white colour. The
various coverings will be found much matted
together and firmly adherent to the bone.
Upon cutting into the bone, it will be found
to contain cells filled with medullary or ge-
iatiimua matter, intersected with bony spi-
culse,

Its growth is attended with severe and lan-
cinating pain. The skin is stretched and
then inflamed, finally uleeration ocecurs,
which produces hectic and death.

Treatment. The treatment in the early
stage of the formation is similar to that for
exostosis, but amputation will generally be
found necessary.—Eb.]
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CHAPTER IX.

DISEASES OF JOINTS.

ACUTE BYNOVITIS.

Anatomical Characters.—The first effects of inflammation of a synovial
membrane are, that the membrane, instead of being pale, thin, smooth,
and translucent, as in the sound state, becomes red, preternaturally turgid
and opaque, with dulness of its surface. The redness depends on in-
creased vascularity, and may present the appearance of crimson or
brownish spots, or it may be diffused over the membrane. There is at
the same time a preternatural secretion of synovia, which is of a more
aqueous character than in the healthy state, and of a less albuminous
quality. As the inflammation advances, other changes take place both
in the membrane and in the fluid. The membrane becomes considerably
thickened by interstitial exudation; it has some degree of pulpiness
with redness, and entirely loses its translucency. Tﬁe absence of the
natural smooth glistening appearance is more decidedly observed on its
internal surface, to whili lymph is often found adherent, giving it a
rough appearance ; and if the inflammation be of considerable standing,
the lymph may be effused not only on its internal surface, so as to make
that surface irregular, and into the substance of the tissue, giving rise to
thickening, but also into the cellular tissue external to the membrane,
and by which it is connected with the surrounding parts. The mem-
brane at this stage is much distended with a fluid of a serous character,
having albuminous or curdy flakes floating in it, and hence called sero-
albuminous. This is the stage at which adhesion of opposite sides of
the membrane may take place, but such an occurrence is comparatively
rare, partly in consequence of the great distension from synovia, and
partly from the tendency of the inflammation to increase. At a more
advanced period the internal surface is more extensively covered by
lymph, which becomes in a measure organized, and forms a secreting
surface. There are great varieties as to the extent and thickness of the
effused Iymph, and also of the appearance of its free surface. In many
instances it covers the whole of the synovial membrane, so that no part
of it can be seen on laying open the joint; in some it is comparatively
thin, and in others it forms thick projecting masses. These varieties
occasion also a great difference with regard to the surface of the cavity
of the joint, which thus exhibits a greater or less degree of irregularity.
The adventitious tissue, as it haa%:-een called, becomes organized,
secretes purulent matter into the joint, giving rise to great distension.
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At this stage the articulation may be regarded as forming an acute ab-
scess ; and if the synovitis should run its course, the matter may sooner
or later point, making its way to the surface by interstitial absorption
and ulceration, and at length be discharged by ulcerated openings ; an
event which, though it gives temporary relief, is soon followed by a de-
cided aggravation, much more frequently than by a diminution of the
inflammatory action. From the extension of the inflammation to the
cellular tissue around the joint, lymph and serum are deposited in it,
and, in consequence, a doughy and cedematous swelling becomes percep-
tible between the skin and the distended cavity of the articulation.
Destruction of a portion of the membrane and subjacent cartilage by
uleeration, and &ip the bone by caries, are frequent results of acute as
well as of chronic synovitis.

The above are the principal results of acute synovitis in unfavourable
cases, where the inflammation attains a high grade ; but sometimes the
inflammation terminates at an early stage in resolution, and thus struc-
tural derangement is prevented ; sometimes it goes on to the effusion
of lymph, and produces adhesion, to a certain extent, of the opposite
surfaces of the membrane to each other, admitting ultimately a limited
motion of the joint, but such adhesions, as has been already stated, are
rare ; and sometimes, when the inflammation has attained a hfigher grade
and produced suppuration, and the matter has been discharged, although
such cases generally produce, at length, a total disorganization of the
joint, they may terminate in anchylosis. '

Symptoms.—This disease, very rare in the child, and less uncommon
in youth, is most frequently met with in the adult. The knee, ankle,
and elbow are more liable to it than the other articulations, but it is
most common in the knee. The first symptom experienced by the
patient is pain, which though slight perhaps at first, gradually inereases,
and soon becomes very severe. It may be more intense at a particular
part, but it is usually felt over the whole of the articulation; it is
aggravated by motion, which is always injurious and often intolerable,
and generally by cold, and by the extended position; it is diminished
by rest, by heat, and by slightly bending the joint, and thereby relax-
ing the structures; hence the patient has an inclination to maintain the
parts in this attitude. Almost synchronous with the pain is swelling,
which at first depends entirely on the distension of the membrane by
synovia. It is as uniform as the ligaments and tendons surrounding
the joint will permit, being prominent where the synovial membrane is
not confined by these structures. The swelling has very distinct fluc-
tuation ; and if the joint be superficially situated, this peculiarity is ve
evident, and even the fact of its being caused by a very thin fluid is dis-
cernible, and thus an impression is conveyed of the stage as well as of
the nature of the disease. As the disease advances, the swelling is
caused partly by serous and albuminous effusion into the cellular tissue
external to the synovial membrane, but chiefly by distension from the
fluid within, which ultimately changes so as to become purulent. The
serous and albuminous effusions cause the swelling to feel somewhat
@dematous and doughy ; and though the fluctuation be still perceptible
1t 15 more difficult from the examination alone to form an accurate anc’i



326 ACUTE SYNOVITIS.

decided opinion, in every instance, as to the nature of the fluid within
the joint.

otion of the joint is not only difficult, but painful, and often attended
with a grating sensation, which is supposed by some to be caused at an
early period by the change in the character of the synovia, which,
becoming more aqueous and consequently less lubricating than in a
healthy state, is less caleulated to diminish the effects of friction.
Whether this supposition may or may not be in part correct, it seems
more likely that even at first this symptom depends very much on the
swollen state of the membrane; and at a more advanced period the
impression forced on a careful examiner is, that it arises from the irre.
gularity on the surface of the lining membrane. The parts external
to the synovial membrane being involved in a low degree of inflammation,
the skin is preternaturally sensitive, red, tense, and hot. The pain is
increased on pressure, and the patient maintains the joint in a slightly
flexed position. In many instances, the muscles of the limb are affected
at times, and especially during sleep, with spasmodie twitches, which
aggravate the symptoms ; and the rigidity of the muscles, particularly
of the flexors, which maintain the joint slightly flexed, is preternaturall
increased, and their bellies and tendons may in consequence be fel{
unusually tense under the common integument.

The severity of the constitutional symptoms varies considerably
according to the violence and extent of the inflammation, the grade in
which it exists, and the peculiar constitution of the patient. At first
the usual symptoms of inflammatory fever appear more or less distinetly
marked, but they become more severe, as the disease advances to a
higher grade. When the inflammation reaches the suppurating stage,
there are frequently rigors, together with a marked aggravation of
symptoms. If the matter be discharged, there is often a diminution of
the symptoms, but this is usually of very short duration; and sooner
or later the symptoms of inflammatory are changed into those of hectic
fever, under which the patient will sink, unless the disease be arrested,
or the joint removed.

Causes.—The predisposing cause, which also, to a certain extent,
modify the character of the attack, are rheumatism, scrofula, syphilis,
and the use of mercury ; and so powerfully do these conditions operate,
that where they exist, a very slight exciting cause, such as a bruise, a
sprain, exposure to cold, a wound, or any injury near a joint is sufficient
to induce the disease; and, indeed, it occasionally comes on without any
known exciting cause. The most frequent exciting cause, however, i
cold, cumhiuerf with damp, which is more apt to aﬂict the more exposed
articulations, as the knee, ankle, and elbow. Synovitis frequently takes
place in the progress of diffuse suppurative phlebitis, and it is well known
that in persons of rheumatic constitution, inflammation of the synovial
membrane of various joints is occasionally produced by the excitement
caused by gonorrheea,

Treatment.—This is both general and local; the former consists of
the early and decided employment of the antiphlogistic regimen and
treatment in all their details.  Bloodletting, when the general system
is affected with inflammatory fever, should be employed to an extent
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proportioned to the age and strength of the patient, and the violence
of the disease. The bowels should oceasionally be smartly purged ; but
the frequent employment of cathartic medicines is not advisable, as it
would interfere with a most important indication, namely, to keep the
affected joint at perfect rest. When the disease is not speedily arrested,
it is of the utmost importance for checking the diseased aﬁtmu,.&lnd
thereby preventing structural derangement, and for preserving the joint
in a fit state for the future performance of its fanctions, to bring the
system under the influence of mercury. With this view calomel and
opium are preseribed with advantage. When circumstances render it
injudicious to have recourse to mercary, much benefit is often experi-
enced from the use of the tartrate of antimony, and in persons of a
rheumatic diathesis the exhibition of colchicum, to an extent sufficient
to produce in some degree its peculiar effects on the system, usually
leads to the happiest results. Such are the principal remedies, as far as
regards constitutional treatment in acute synovitis, and they ought to
be employed at an early period, and to be carried to as great an extent
as may seem necessary and judicions, so as to prevent, if possible, the
occurrence of structural derangement.

As regards local treatment, one of the most important indications is
to k