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SOURCES OF OBSCURITY. 21

discriminating diagnosis. Many such cases I shall have occa-
sion to refer to in the ensuing lectures, such as early shock of
the severer kind, without visceral lesion, and fatal injury to
some important viscus,

In the later stage of some other complaints, where the
history is obscure, it may prove impracticable to determine
whether the preponderance of symptoms lean to the interpre-
tation in favour of one or other of two diseases, essentially
dissimilar in their nature as well as in their origin and
development ; such, for example, as tumours of various kinds,
not excluding aneurism, and especially within the large visceral
cavities. A striking illustration in point, and unique in my
experience, occurred in a private case which I saw in com-
pany with a member of the Council of this College. The
patient was the subject of a large tumour occupying the po-
pliteal space, and bulging its lateral walls. This tumour was
tense in some parts, soft in others, the skin being thin in many
places, and the surface generally somewhat elastic. A distinct
thrill was audible in the swelling, as of an artery pressed upon ;
but there was no variation in size when the femoral was com-
pressed, no distinct pulsation nor expansive enlargement at each
systole of the ventricle. The patient suffered considerably ;
he was emaciated, and his health was greatly deteriorated.
The history of the case unfortunately threw but little light on
the probable nature of the disease ; and the question presented
itself as to whether we had to deal with an aneurism or with the
encephaloid form of cancer. The proponderance of evidence
seemed to be in favour of the latter; and, with the doubt
still resting on our minds, we thought the safest course was to
recommend amputation. The patient returned to the country,
where this operation was performed, and the limb was sub-
sequently forwarded to me. On the morning of the ampu-
tation the operator remarked that there was no pulsation,
although the tumour then fluctuated. The disease proved to
be aneurism, extending from the upper part of the popliteal
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ADVANCES IN MEDICINE. 29

cases, there is, as I remarked, but little scope or justification
for empiricism ; diagnosis is all-important, and the association
between the knowledge of what a disease is and its befitting
treatment is, therefore, founded upon a more satisfactory basis.
Physiology and pathology have taught us how to manage sur-
gical disease; where to interfere and where to withhold inter-
ference. All the great discoveries in practical surgery are due
to the advance of our knowledge in these departments of
science ; and our operations are performed with confidence
and skill only by the practised anatomist.

I trust it may not be inferred that, in making these remarks,
I desire to draw an invidious parallel between medicine and
surgery. ‘This is very far from my intention. I am not
unaware of the vast strides which the practice of medicine has
of late years made, both in acquaintance with disease and in the
use of remedies; and a new field has been opened up by the
employment of spectrum-analysis in displaying the presence of
elements in the animal body, which the most delicate chemical
tests have failed to detect; and also in demonstrating with
what remarkable rapidity those elements pass into the circula-
tion, and are found even in parts completely external to the
circulating system. The discovery by Dr. Bence Jones of
the existence, in every texture of man and of some animals,
of a fluorescent substance, which has a very close optical and
chemical resemblance to quinine, is a singular triumph of
investigation in this direction. From this source, and from
experimental organic chemistry, we may confidently anticipate
that our knowledge in therapeutics will be advanced, and that
our accepted empirical conclusions will receive a scientific
explanation. But especially has the progress of which I speak
been due to the more accurate diagnosis of disease, founded
upon morbid anatomy and pathology ; and I cannot but recog-
nise in this fact a bond of closer alliance between medicine and
surgery ; a nearer approximation in our several pursuits, and
an identity of interest in the investigations of the several co-







SYMPTOMS AND SIGNS. 31

in strict accordance with that pathology which regards disease
as having an existence entirely independent of, though denoted
by, symptoms. In other words, the symptoms, in the aggre-
gate, do not constitute the disease, but their concurrent pre-
sence denotes its existence. But these distinctions in definition
are determined much more by conventional usage than by
grammatical rule ; and I trust I shall not do violence to either
by the interpretation I have been in the habit of attaching te
these two words. Symptom seems to me more a medical, and
sign more a surgical term; symptom conveys to my mind the
idea of something, the communicated or obvious presence of
which is indicative of some abnormal condition that is not
otherwise or in itself manifest ; sign appeals exclusively to the
senses, and appears to imply the existence of a palpable token
whereby we may recognise the presence or nature of some
material change in the body. For example, it would, to my
apprehension, be as inaccurate to speak of the functional dis-
turbance of organs as signs of fever, as to enumerate deformity,
crepitus, &c., as symptoms of fracture. I should prefer that
diction in which the word ¢ symptom™ is employed in reciting
the indications of the presence of cancer in the stomach, and
the word  sign™ in describing the same disease in the breast.
Perhaps I should express myself more accurately if I speak of
symptoms as denoting functional variations which are subjective,
and signs sensible changes which are objective, the former
being essentially dynamic, and the latter physical or chemical
in their nature. Such, at least, is the sense in which I shall
employ these expressions in the ensuing lectures ; although I
am aware that the restrictionsI put on the words in question are
open to criticism, and are not in accordance with the definition
of them which is often given and received.

In the consideration of some of the cases of injury, and even of
disease, which come under the care of the surgeon, he is able
to dispense with any particular inquiry as to antecedent circum-
stances ; but in the mujority of instances the previous history







ANTECEDENTS OF PATIENT. 33

operations badly; that their re-active power is feeble, or, if
active, faulty and tending to destructive disorganisation rather
than repair. The flagging and faltering steed requires both
whip and spur, and the wonted stimulus must be supplied to
rouse the sluggish organic energy, or to convert the morbid
into a healthy action. I say the wonted stimulus, and I may
remark that the caprice of the stomach often exacts the most
scrupulous attention to its habits, so that even the substitution
of one preparation of alcohol for another will not be tolerated—
a circumstance which must, I think, be familiar to many of my
hearers. In fracture, we frequently meet with cases exem-
plifying this fact ; a tardy union is stimulated by the welcome
glass of gin, or the allowance, often not very moderate, of porter,
as the case may be; and in one instance, narrated to me by a
provincial surgeon of eminence, non-union of a fractured leg
was traced to the patient’s privation of his evening indulgence
in smoking, which was forbidden by the rules of the hospital ;
but my friend procured a relaxation of this rule in favour of his
patient, with the happiest result. The explanation of these
circumstances is intelligible, if we trace the connecting links
between the cause and effect, Assimilation of the food is
essential to reparation, but digestion is dependent on the: humour
of the stomach, and the disposition of that organ depends on
the ingesta and other agents, which influence it more or less
directly. Thus, the diagnosis of the phase which disease
resulting from lesion assumes, is often materially assisted by a
proper appreciation of these circumstances,

The foregoing remarks apply with equal and even greater
force where the Thistory of pre-existent disease—e. g., the
presence of a poison in the system—affords to the surgeon an
explanation of phenomena which would be otherwise perplexing.
How long does the poison of malaria linger in the frame, and
determine the intermittent type of many accidental disorders ?
Gout modifies or aggravates the intensity of inflammation and
influences its results; but still more potentially does syphilis
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THE INTELLECT— DELIRIUM. 43

in extreme feebleness and exhaustion, whether from hzmorrhage,
profuse suppuration, or any other source of depression of the
vital powers.

Yet, though often deceptive by itself, when viewed in con-
nection with other circumstances, it is frequently a very
alarming symptom. When accompanied by a calm and even
pulse and a clean tongue, we know that the wildest delirium is
the offspring of nervous irritation, and not of inflammation.
But when associated with other indications of febrile excitement,
anxiety is naturally aroused ; and if, further, such disturbance
is consequent on some injury to the head or spine, we have little
room left to doubt that the nervous centres or their membranes
are the seat of inflammation.

The delirium of nervous excitement—nervous delirium—and
that of drunkards, delirium tremens, or, as a critical scholar and
physician under whom I studied medicine used to term it,
delirium cum tremore,—have much in common. Indeed, it has
been denied by many surgeons, amongst whom is Dupuytren,
that they are distinguishable. Probably this is altogether so in
many cases ; the quiet pulse, the clean tongue, the excited talk,
the restlessness, the profuse sweating, are characteristic of both ;
but the tremor is more uniformly present in one than in the
other ; there is not sufficient difference, perhaps, to constitute
this a diagnostic distinction between them ; but still tremor is
rarely absent in the drunkard’s delirium, and not unfrequently
so in the subject of nervous delirium. Perhaps I should express
myself more accurately by terming the latter agitation, the
former fremor. Each is attended by a remarkable insensibility
to pain,

There is a close analogy, if not identity, between the delirium
and other symptoms which attend the later stages of an ex-
haustive disease, such as gangrene, and that which is the sequel
of typhus or typhoid fever. Is this wandering of the intellect
the consequence of a specific poison circulating in the brain, or
simply indicative of the declining powers of life, and of the






EXPRESSION—COLOUR. 45

necessary to add that the surgeon’s knowledge and sagacity
should supply him with a ready tact in convicting an impostor
of assuming an attitude which is inconsistent with the malady
he wishes to affect ; the detection of fraud may often be ac-
complished in this way.

In the Face, as the index.of the mind and feelings, we. have
a guide on which, when allowed to tell its own tale, we may
place much reliance. We are all; naturally, physiognomists ;
and our ability in reading expression is sharpened. by contact
with the world ; but more truly so by familiarity with disease
and suffering. In the intercourse of society, good: breeding
requires that the facial expression should be under control;
though I fear that, from selfish motives, the features are too
often made to subserve the purpose attributed by Talleyrand
to words, viz., that of concealing ideas. But, in the sick
room, human nature is stripped of this mask, and physiognomy
may be studied usually without such fear of deception. Each
feature has its own peculiar language, but, the meaning is
generally, more intelligible in their combined expression than
when they are studied separately.

The tint or colour of the skin is, especially in our climate,
often though not invariably a measure of the state of health ;
more so, however, in youth than in the middle period of life
or in old age. But the normal diversity of tint is so manifold,
that it behoves the practitioner to be cautious as to the infer-
ences he may draw therefrom. To the surgeon the informa-
tion drawn from this source is of far less value than to the
physician, in special diagnosis. To the latter, the yellow tint
of jaundice, the blue colour of cyanosis, the copper dye in
supra-renal disease, and the ashy hue in ague, are character-
istic signs, severally, of these various maladies. It is said,
indeed, that there is a_peculiar tint of skin allied with malig-
nant disease ; but its frequent absence deprives it of  its worth,
Not infrequently disease of unequivocally malignant type is
associated with a healthy complexion and well-nourished frame.






EXCITO-MOTOR PHENOMENA. 47

general spasm. Further, there are accidental circumstances
relating to lapse of time or to special seat of injury and
treatment, which materially modify these conditions both in
degree and character ; but of them I shall have to speak more
especially in my next lecture, and, therefore, I will defer any
further observations on this subject until then.

The phenomena witnessed in association with the true
spinal centre and the excito-motor system of nerves are deeply
interesting and of great significance in the diagnosis of surgical
as well as medical disease. They are essentially distinct from,
though often complicated and sometimes confused with, those
referable to the encephalic centre; and they are elicited by
motive causes acting upon the cord itself, or upon the peri-
pheral distribution of the nerves. The fact that the phe-
nomena in question are, in some instances, more pronounced
or more apparent when the cerebral functions are interfered
with or in part suspended, enhances their interest and value
in the diagnosis of brain or spinal injury ; and the recognition
of the special functions of this system, and their alliance with
the cord as their centre or source, in some part (not yet
identified) of its complex structure, has led to an accuracy
in diagnosis, which has already borne ample fruit in the treat-
ment of disease, and still offers a field for further investigation,
which has been and continues to be successfully cultivated by
the physiologist, the anatomist, and the practical physician and
surgeon. It would be invidious to attempt to enumerate the
many labourers in this deeply interesting field of science: but
I may be permitted to mention Sir Charles Bell, as the pioneer
of this century ; of Marshall Hall, whose name is imperishably
associated with these discoveries ; of Brown-Séquard ; and of
Lockhart Clarke, who is still prosecuting his admirable and
fruitful investigations in this delicate branch of histology.

Local or partial morbid manifestations of excito-motor phe-
nomena are of frequent occurrence, and may be occasioned by
trivial causes, acting directly upon distant organs, and mediately
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the first symptom to arouse suspicion as to its true nature.
Probably in no case does the operating surgeon look with more
alarm on this symptom, than when allied with an accelerated
pulse, a hot skin, and profuse perspiration, under circumstances
which induce him to apprehend the occurrence of pyzmia.
Rigor is so usual—I may say so constant—an event as usher-
ing in this fatal malady, that, although its presence may not
be accepted as conclusively diagnostic, in combination with
other indications, of the disease, yet the absence of this symp-
tom may induce the surgeon to be hopeful, even when the
otherwise condition of the patient might excite great anxiety.

Many circumstances indicate an affinity between rigor and
other convulsive affections, such as epilepsy and the convulsive
stage of shock. It is not unnatural there should be this
relationship, as the spinal centre is appealed to in all, the points
of difference being in degree of intensity or duration, and in
the fact that the encephalic centre is involved in the severer
forms of epileptic convulsion. An interesting phenomenon
- connected with these conditions is the variation of temperature
in the different stages. Rigor is marked by a rise in tempera-
ture, and in the subsequent stage of sweating it falls, in some
instances, below the normal standard. What may be the
proximate cause of these changes, so entirely at variance with
the feelings of the pavient, is matter of conjecture. Dr.
Johnson, in some interesting observations on this subject,
remarks that probably the sympathetic plays an important
part, by its influence on the muscular contractility of the
capillaries ; and that there seems reason for believing that in
rigor there is an anzmic condition of the cord ; and, in epilepsy,
also an anzmic condition of the brain. Of epileptiform con-
vulsion, in association with injury of the spine or head, I
shall have to speak hereafter.

The information to be derived from the various states of
sensibility or common sensation is very similar to that which is
acquired from the allied function, as regards its cerebral source,

4







SENSIBILITY—TEMPERATURE. 51

any of the sensitive nerves passing out of the skull; it is
frequently paralysed by injury or disease of the petrous bone, or
by the pressure of a tumour in the parotid gland. Under these
circumstances this symptom is diagnostic ; but it should be
remembered that the facial nerve is also liable to functional
paralysis from cold.

Hyperasthesia, or exalted sensibility to touch, is to be dis-
tinguished from pain. It has a certain analogy to spasm or
rigidity in muscles, and is often due to the same cause, viz.,
some irritating agent applied to the nerve-centre. This is
sometimes sympathetic, as in the tenderness, as well as pain,
referred to the knee in hip-disease. The presence of simple
tumours is sometimes accompanied by remarkable sensitiveness
—as great as, or even in excess of, that which attends malig-
nant growth ; and, therefore, this symptom cannot be regarded
as diagnostic of the nature of a tumour, but rather, in many
instances, of a preternaturally susceptible nervous system.
There is arare form of skin-tumour, of which I have met with
- some few examples ; it is usually very small, and remarkable
sensitiveness is its chief characteristic. I remember removing
one from a lady’s thigh, which was the seat of such exquisite
sensibility, that it was a source of almost constant suffering to
her; yet this tumour scarcely exceeded a barleycorn in size.
In a similar tumour, but of larger size, which I removed from
a lady’s knee, the texture was purely fibro-cellular.

The feeling of heat or chill is a modification of common
sensation, which has nothing to do with the actual temperature
of the body ; indeed, as I just now remarked, a sense of chill is
often accompanied by a rise in the thermometer, and the
converse is also the case. ' The occurrence of these alternations
in sensation is indicative of a disturbing cause, usually affecting
both nervous and circulating systems, apparently simultaneously.
This condition often precedes rigor, and introduces fever,
The sense of chill is to rigor what the epileptic aura is to the
convulsive fit—the premonitory symptom of the true convulsion,
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tion was very transient ; in half an hour he could just detect
the presence of my fingers when interposed between his eyes
and the bright daylight, and in the course of another hour he
had recovered natural vision. He made a speedy recovery.
The foregoing remarks are equally applicable to corresponding
conditions of the organ of hearing, but with this reserve ; that,
in diagnosis, the latter is less to be depended on, because the
morbid. changes to which it is liable are more occult, and
therefore cannot be referred with the same certainty to a local
or cerebral origin. In the details of these functional or organic
derangements, there is a close analogy between the two organs.
The flitting motes, the dancing sparks, or the flashing light of
varied colour, and the low, humming murmur, the continuous
rush, or the intermittent tinkle, as of the sheep-bell on the hill-
side, and other similar conceits of sight and sound, mark these
derangements, though generally with too much obscurity to be
surely identiffed with their origin. It is not infrequent in certain
cerebral conditions, and under the deceptive prompting of the
distempered senses, for the imagination to frame, out of these
fictions, definite sights and sounds. There can be little doubt
that such is the case in delirium, especially that of drunkards ;
and in the dying, these impressions assume a character in
accordance with the habits, or, it may be, the hopes or fears of
him who is about to sleep the sleep of death. The arms of
lost and loved friends seem to be extended, in waiting attitude,
to receive the spirit which is struggling for its release ; or the
averted eye and horror-struck countenance may be in unison
with the exclamations which betray the terror occasioned by
the imaginary sight of the emissaries of torture. The recurring
boom, as of a distant church-bell, will conjure up the vision of
the impending funeral procession, or the ideal sound of soothing
music may light up the dying countenance with placid hope.
As with the eye, so with the ear, a morbid sensibility to sounds
denotes increased sensitiveness in the perceptive organ, and
usually indicates cerebral excitement; dulness of hearing or































FLUCTUATION. 63

only guide on which the surgeon has to depend, its value is
greatly enhanced in the hands of a skilful manipulator. In such
investigations there are many points which require care and
consideration. However limited the spot where you are seek-
ing to ascertain the presence of fluctuation, a finger of each
hand should be employed, if practicable, in preference to using
two fingers of the same hand : the impression thus obtained is
far more satisfactory. In examining a suspected cyst, it should
be fixed by an assistant whilst the palpation is conducted ; and
much aid will also be afforded by making the object of examina-
tion as tense as possible, and bringing it near to the surface.
If there be superjacent muscles they must be relaxed ; if the
accumulation of fluid be large, it should be allowed to gravitate
towards one point. Yet, notwithstanding every precaution,
there are many sources of fallacy associated with this diagnostic
sign, which personal experience alone can teach the surgeon.
Many parts of the body in a normal condition may be made to
yield a sensation very like fluctuation. Subfascial serous infil-
tration, as in the muscles of the fore-arm, can scarcely be
distinguished from the genuine sensation of a deep-seated and
circumscribed cavity containing fluid.

In orchitis, a similar error, for the same reason, may occur.
On the other hand, in subpectoral or perinzal abscess, the
obscure fluctuation may readily be overlooked. Even the
wave which is conveyed across the abdomen by a light tap
with the finger is by no means a certain indication that we have
fluid to deal with. Twice it has occurred to me to tap an
ovarian cyst where the contents were gelatinous; and a few
months since I removed such a cyst, of very large size, which
was entirely filled with a very tenacious jelly. Yet, in each of
these cases, the wave was as distinct as—I had almost said
more so than—where nothing but fluid was present. Deep-
seated fat tumours, in like manner, may be mistaken for cysts
containing fluid. Thus, though the experienced surgeon may,
with confidence, trust to, and act upon, his own impressions, he
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OPERATIONS DURING SHOCK. 79

own merits; but some general rules for guidance may be
adopted, to supply the lack of special experience. Observation
has taught me that operations of some severity may be under-
taken, during shock, without seriously adding to the risk, if
security against loss of blood can be ensured. The period at
which nature most resents interference is when she is making
the effort to establish reaction ; and the influence of this
second blow on the nervous centres is much the same as that
in reactionary hmmorrhage : the nerve-energy in the one
instance and the blood in the other, have already been partially
exhausted by the first demand ; and the resources of either
system fails when called upon for a further effort; serious
reactionary hamorrhage and recurrent shock are equally alarm-
ing ; the two combined are almost certainly fatal.

But a distinction must be made between cases in which
profound shock succeeds a severe injury, and those in which
a similar condition is the consequence of a slighter cause.
We frequently meet with instances of both classes, in which
the symptoms present no essential points of difference, and
equal alarm might be excited by the one as by the other. Yet,
experience teaches us that we may measure the probable
duration and intractable quality of the shock by the extent and
severity of the injury, especially if complicated with loss of
blood ; and that a speedy reaction and normal re-establishment
of the nerve-functions may be expected, where the lesion is not
serious. Under such circumstances it is better to wait for
reaction, before any fresh shock is inflicted ; for the exhaustion
of nerve-force is more apparent than real ; just as the loss of
a small quantity of blood may, in some individuals or under
certain circumstances, produce complete but transient syncope,
without exhaustion,

The treatment of shock does not come within the range of
my subject : but it is not foreign to my purpose to notice the
diagnostic value of stimulants, when the long continuance an
intensity of the symptoms justify or demand their use.
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FRACTURE WITHOUT SYMPTOMS. 93

due to extension of mischief, consequent on violence to the
brain-substance. Although the diagnostic signs of compression
from the intra-cranial suppuration in disease are identical with
those which arise secondarily from injury, I am disposed to
be more hopeful as to the result, and for the reason assigned,
in the former than in the latter condition. An interesting case
of syphilitic necrosis of the os frontis was under my care about
six years since; the patient, whilst under treatment, became
dull, and complained of headache. In the course of two or
three days coma seemed imminent; and, on applying the
trephine, both tables of the skull were found to be necrosed,
and pus was deposited between the bone and dura mater. The
operation was succeeded by immediate relief from the symptoms ;
but sloughing of the dura mater ensued, followed by protrusion
of the brain. This was cautiously controlled by pressure, but
continued for many days. He struggled through; and I
afterwards removed a large fragment of the entire thickness of
the frontal bone. Ultimately he quite recovered, without any
apparent deterioration of brain-function, but, of course, with a
gap whence the necrosed bone had been removed.

Fracture, with depression, may occur over the frontal sinus,
and then we should not expect brain symptoms. In a case of
this kind, where a considerable portion of the front wall of the
sinus was driven in, the only special memorandum I have is,
that air was freely extravasated into the areolar tissue of the
eyelids. It is not infrequent to find the frontal sinus involved
in other fractures of the skull.

Fissure of the skull, accompanying scalp-wound, but un-
attended by brain disturbance after subsidence of shock, and
followed by rapid recovery, is by no means an infrequent
occurrence. These cases are suggestive of extreme caution in
prognosis, and demanded long-continued abstinence from any
and every source of excitement on the part of the patient. Of

such fissures when associated with fracture of the base of the
skull, I shall have to speak presently,
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FRACTURE OF THE BASE REPAIRED. 1II

A, indicates the line of fracture, as deseribed in the text.

disturbance ; and if the patient survive the first effects of the
injury, there is no apparent obstacle to the cementing of the
broken surfaces thus kept in close relation. Moreover, we
know that such reparation does occur in fracture, as exemplified
in the specimen I have here before me, in which a fissure had
extended through the great wing of the sphenoid bone, and
across the squamous portion of the temporal bone; thence
passing backwards from the anterior inferior angle of the
parietal, through that bone, to the coronal suture. The line of
fracture is very distinctly marked on the exterior of the bone,
but is scarcely perceptible internally, As I obtained the skull

accidentally, T cannot supply any history in connexion with
the injury.

%






HEMORRHAGE BENEATH DURA MATER. I13

life, would seem to support the opinion that such extravasation
of blood may be absorbed, whilst its presence probably accounts
for the protracted symptoms which precede recovery.

Some hamorrhage must always accompany fracture involving
both tables of the skull, and those which extend into the base.
But we know that this consequence of injury may also occur
without any fracture.

Viewed by itself, h2morrhage between the dura mater and
skull is manifested by unequivocal symptoms, which also
indicate, in many cases, its position. The circumscribed
nature of this extravasation, which is due to the close adherence
of the dura mater to the skull, is at once suggestive of the
nature of the lesion and constitutes its dangerous feature. In
some instances, no doubt, a short interval may elapse between
the receipt of the injury and the occurrence of symptoms
indicating pressure. Where such is the case, the surgeon
has a valuable aid in forming his diagnosis. He may reason-
ably conclude that, as the collapse of shock is succeeded by
renewed vascular activity, blood has been poured out, so as to
press upon the brain; and if fracture co-exist, even without
depression, an effort should be made, with the trephine, to save
his patient. But, if there be no fracture, he cannot be certain
where the blood is to be found. Profound coma is diagnostic
of this form of extravasation, and the presence of such
extravasation is probable when this condition exists and where
no fracture can be detected ; or hemiplegia is indicative of the
side affected. Certainly the same quantity of blood may be
diffused over the surface of the brain, at its base, or be discharged
into the ventricles, without producing the same symptoms of
simple and deep coma. The same condition may co-exist with
fracture ; and, even under these circumstances, hemiplegia of
the same side of the body will point to the opposite hemisphere
as the seat of pressure.  Unfortunatel y these diagnostic
manifestations are not generally such as can be acted on ; for,
although there can be no doubt that the seat of extravasation,

8
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CONCUSSION. 119

The purulent deposit is often more circumscribed than in the
preceding case, and the local pain more manifest ; but the
relief obtained by the application of the trephine is, as I formerly
observed, rarely permanent in this class of cases.

When hazmorrhage takes place into the ventricles of the brain,
it is usually in sufficient quantity to produce coma, but this is
not invariable ; and the record of such cases in my possession
affords no diagnostic characteristic of this special form of
extravasation, on which dependence can be placed.

‘The causes which operate in producing functional disturbance
or material injury of the brain-structure are so frequently com-
plicated with those lesions of which I have already spoken, that
it is often, I may say generally, impracticable to draw anything
approaching to a sharp line of definition between these several
conditions. The diagnostic signs of concussion and of com-
pression are, no doubt, distinct in a certain sense ; yet com-
pression rarely exists, as a consequence of violence, without
concussion ; and both are complicated by shock. Further,
symptoms of simple concussion may become developed, at a
later period, into those which indicate some more serious-
lesion ; and it is in exceptional cases only that we can identify,
with any degree of certainty, the efficient and sole cause of
compression. The practical lesson to be learned from these
facts is, caution in prognosis, and the importance of carefully
investigating all the circumstances presented to our notice, in
connexion with the causative accident ; and of justly estimating
their bearing and value in each individual case.

Some of the symptoms which characterise Concussion are
positive, but the most valuable are relatively negative. In the
stunning effects which succeed a blow on the head, we attach
more importance to the absence of those consequences which
manifest compression or other material injury to the brain, than
to those which indicate what we are accustomed to call con-
cussion. Thus, if we can rouse a patient from his state of
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CONTUSION OF THE BRAIN. 125

directly transmitted, and not to vibrations travelling round the
skull.

It is difficult to separate, for purposes of diagnosis, these
cases of contusion manifested by extravasation, from laceration
of the brain. They are, in fact, essentially the same ; and, as
far as my experience has enabled me to judge, they are
characterised by similar symptoms, which vary only in accord-
ance with the degree and locality of the lesion. Whatever
may be the correct explanation of the circumstance, it is certain
that the middle lobes of the cerebrum are most frequently
contused, and the posterior lobes least frequently so; but I am
unacquainted with any diagnestic indications by which we may
know with certainty where the bruising has occurred. We
may suspect that it is near to the seat of injury, or opposite to
it ; but whether far forward or toward the back of the hemi-
sphere must, so far as we depend on symptoms, be matter of
conjecture in most cases.

Of bruising of the, brain on the opposite side to the part of
the skull which was struck, I select from my notes the following
case, which exemplifies the above remark. A lad of 18, having
fallen from a height into some water, struck, in his descent, his
head and right elbow. There was a compound fracture of the
latter, and a scalp-wound, without fracture, on the right side of
the occiput. He was stunned at the time, but rallied when he
was admitted into the hospital. He had no stertor nor other
symptom of compression, but was very restless, dozing at times,
and then throwing his arms about, but not involuntarily, He
lived for thirty-six hours, remaining conscious to the last.
Blood was found extravasated on and in the brain, at a point
diagonally opposite to where the blow was received, viz., in the
left temporal region.

As regards the relative liability of the different lobes to
contusion, of which I just now spoke, I apprehend this may
be explained by their several relations. The consequence of
transmitted vibration would be greater where it falls upon that
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pressure exists on one side, viz., that opposite to the paralysis,
and laceration or contusion on the other. It is scarcely
necessary to add that the cross effect is equally uniform,
whether the mechanical condition be that of pressure or
of irritation.

[ have remarked that the upper surface of the hemispheres
may sustain considerable injury, without the immediate presence
of symptoms to indicate it. Therefore, the absence of such
symptoms must not be considered as conclusive evidence that
the brain has escaped material lesion. The same remark
applies, though with less force, to the substance of the
hemispheres at their upper part ; and it is especially remarkable
what extensive lesions may occur in the anterior lobe of either
hemisphere, without serious primary disturbance, either physical
or mental.

The tendency of these mechanical injuries is similar to that of
wounds in other tissues ; but reparation requires increased vas-
cularity, and the hyperzmic condition or inflammation is almost
uniformly fatal. This result appears to be due to the delicacy
of the organ involved, and to the absence of any vent for
disorganised tissue and the superfluous products of the reparative
effort; and probably, also, to the facilities afforded for fresh
extravasation of blood. Thus, the period at which such
indications may be looked for is after the lapse of three or four
days, though they may supervene after a much longer interval.
General increase of vascular action accom panies the indications
of local hyperemia. The patient complains of pain more or
less severe, and a sense of fulness or distension at some
particular part of the head ; and there is general feverishness,
with disturbance of rest: this is followed either by stupor, or
by the signs which I have just mentioned as characterising, at
an earlier period, contusion or laceration of the brain s local or
general convulsion, hemiplegia, delirium 5 and, after a varying
interval, coma succeeds. If abscess form, it is usually, but
not invariably, indicated by a well-marked shivering fit; and
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cause of abscess in the brain, occurring in a schoolboy who
had previously enjoyed robust health. I inquired whether he
had been the subject of any injury, and was informed by his
father that he had been struck violently by a cricket-ball on the
back of the head; but that occurrence preceded the illness
about five weeks. He had been stunned by the blow, but
recovered apparently in less than a week, pursuing his studies
as previously, until he was suddenly, and without any suspected
assignable cause, attacked by his fatal illness. The first
symptom was a sense of cold, attended by shivering. On the
second day, he complained of pain in the back, but continued
to be tolerably cheerful. On the third day, he complained for
the first time of pain in the head, pointing to his forehead as
the seat of suffering ; he was feverish, and became rather sick.
Later in the day the pain increased, and he became convulsed
and delirious. The night was passed in sleepless delirium,
frequent and incoherent talk, with occasional intervals of ap-
parent consciousness. T'he fourth day was passed in the same
state, and he seemed to suffer acutely in the head. On the
fifth day, he was weaker; and he died, without coma or
paralysis, on the sixth day. An abscess was found in the
anterior part of the cerebrum, about large enough to contain
a walnut, and at a point diagonally opposite to where the blow
was received. There was no trace of tubercle found in the
brain,

"The following case appears to belong to the same category,
and ran its course in a remarkably short time. An apparently
robust youth of 17, a sailor, applied for admission into the
hospital, stating that he had been attacked .suddenly on the
previous day with pain in his head. He did not account for
this by referring to any injury which he had received. The
pain was diffused, and he frequently shivered ; he had an in-
Jected eye, a quick and small pulse, and a coated tongue. He
passed a restless night, and on the following morning the head-
ache was more intense, and located in the right temple ; he lay

9
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observed in traumatic lesion ; and the extension of this mischief
to some vital part explains the symptoms that accompany the
sudden and fatal change which precedes death.

In a patient of whose case I have notes, though he was not
under my own care, three weeks elapsed from the time that he
received a blow on the forechead before any head-symptoms
declared themselves. He had, in fact, left the hospital, when a
succession of fits was followed by left hemiplegia ; subsequently,
agonising pain, convulsion, and delirium preceded death about
forty-eight hours. At the past-mortem examination, the skull
was found to be fractured, and an abscess occupied the right
anterior lobe of the cerebrum.

Independently of the complications which are, so to speak,
inherent in injuries of the head, there are others of an accidental
nature which are occasionally a source of additional perplexity
to the surgeon. Drunkenness is so often instrumental, indirectly,
in causing accidents, that we are frequently called upon to
discriminate between this predisposing condition and its more
serious consequence. Under such circumstances, I am not
acquainted with any conclusive evidence by which we may
measure accurately what is due to intoxication, and what to
brain-injury, assuming that they co-exist. The safest course is
to wait until the effect of the drink has passed off spontaneously,
and then the indications of brain mischief become apparent from
standing alone.

Again, delirium tremens may be excited by injury of the
head, as by any other traumatic cause, and thus give rise to
perplexity in diagnosis as well as treatment. I have the notes
of one case under my care which proved fatal. A middle-aged
man had fallen on his head and sustained a scalp-wound.
Three days afterwards, symptoms of delirium tremens super-
vened ; and before the opium which was given had tranquillised
him, an epileptic fit closed the scene. The post-mortem exami-
nation revealed neither injury to the skull nor abnormal con-
dition of the brain. In another of my patients, of whose case
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geal artery being wounded. After removing an overhanging
angle of bone with Hey’s saw, I raised the depressed portion,
and removed several loose fragments imbedded in the hemi-
sphere ; a compress was then applied to the torn artery. The
patient was perfectly conscious and collected during the opera-
tion, and afterwards recounted how it occurred. On the
second day he became feverish, and complained much of pain
in the head, and his articulation was impaired ; but it was not
until the third day that he began to vociferate, and soon
afterwards he became violent and convulsed. Coma preceded
death a short time. Inflammatory softening had extended
from the upper surface through to the base of the brain, and
there was considerable extravasation of blood.

I will mention the particulars of another case, as illustrative
of the difficulties which sometimes attend the diagnosis in
doubtful cases of head-injury. An excavator was buried
beneath some fallen earth in a drain. He was soon disinterred
and brought to the hospital. He was insensible ; his pupils
were contracted and sluggish ; his breathing was stertorous,
and he was convulsed. His respiration became intermittent, and
at shorter intervals; and he died comatose after six hours, his
heart continuing to beat for some time after respiration ceased.
There was not any injury found in the brain or spinal cord ;
but a part of the contents of the stomach, indentified by com-
parison, had found its way into the trachea, and had blocked
up many of the bronchial tubes. The case was one of apncea,
complicated probably, with concussion.

Occasionally it happens that an antecedent condition is
mistaken for a consequence, just as patients so often ascribe
fracture of the patella to a fall on the knee, whereas the fall is
caused by the previous fracture of the bone from muscular
action. The cases to which I refer are those in which
apoplexy occasions a fall. An instance in point recently
occurred in one of my hospital patients. A middle-aged
woman was admitted, who said she had fallen downstairs, and
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it may introduce an additional perplexing element in the
diagnosis, where obscurity previously existed. In my ex-
perience this is not a common occurrence. I think I may say
that not more than two cases have been observed during the
last five or six years at St. Thomas’s Hospital, and not one in
the many cases of head-injury of which I have records, in my
own patients, During last year a single case occurred in the
practice of one of my colleagues ; in this instance there was no
fracture : the trephine was applied for secondary intra-cranial
suppuration, and the patient died with brain abscess and
purulent deposits in the lower lobe of the left lung. The
pyzmic condition was masked by the more urgent cerebral
symptoms. It is to this case that the chart, exhibiting the
variations of temperature in rigor, refers.

The opportunities which the surgeon has of studying the
effects of lesions of particular parts of the brain are unfortu-
nately few ; not because cases in which many such lesions occur
are rare, but because the shock and concussion consequent on
the violence inflicted, and the complicating sequences of the
injury, deprive the lesion of those simple diagnostic charac-
teristics, which enable the physician more frequently to identify
and localise symptoms in disease. Such, at least, is the result
of my own experience and observation; and although one-
sided paralysis or convulsion point to the opposite hemisphere
of the cerebrum as the seat of mischief, I am unacquainted
with any diagnostic signs by which to determine whether it is
the upper or under surface of the hemispheres which is the
seat of laceration or of pressure from extravasated blood ;
unless we except affections of the special nerves of sense.

I have pointed out and excmj}liﬁed the fact that even
extensive lesions of the cerebral hemispheres do not give rise
immediately to paralysis; but that this condition is a common
sequence of such lesions, after an interval of three or four days,
more or less, when inflammatory changes have extended to the
corpus striatum or optic thalamus. When paralysis occurs as
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MECHANISM OF THE SPINE. 139

and those of the brain ; whereas, in others, the contrast is
remarkable. Both are liable to concussion, to compression, to
irritation, to apoplexy, and to organic changes resulting from
inflammation ; but the consequences of organic lesion, both
immediate and remote, differ materially in the two, and are
not similarly under the control of surgical treatment. We
have seen that extensive lesions of the encephalon may occur
without immediate material disturbance of function ; nay, that
loss of texture is not necessarily a fatal injury ; and that, in
compression, the removal of the offending cause, as in the
uplifting of a depressed fragment of bone, may afford even
permanent relief to the sufferer. Not so, however, in spinal
injury. In the cord, every segment is, if I may be allowed
the expression, a representative of the whole; and violence
attended by organic lesion thus produces a concentrated effect,
which renders these injuries so little amenable to surgical
interference, and so commonly fatal.

In the skull, as in the pelvis, strength, and resistance to the
effects of violence are due to solidity and form ; in the spine,
as in the chest, for obvious reasons, the important element of
yielding elasticity is introduced, and constitutes the chief
security against harm. It would be difficult to select, even in
organic mechanism, a more beautiful exemplification of the
adaptation of contrivance to a special and complicated purpose,
than is presented by the spinal column ; combining as it does,
free mobility with economy of muscular power, and security of
the tender organ enclosed within its canal. The mechanism
is perfect, and yet the security is npt complete ; and we here
observe, as is still more noticeable in the shoulder joint, that
necessary defects are compensated for in the most admirable
way ; but that no miracle is wrought to reconcile incom-
patibilities. In the scapulo-humeral articulation, security
against dislocation is important ; yet freedom of movement is
a still more urgent desideratum ; and, consequently, the former
is sacrificed to the latter. ‘The bony configuration of the joint,






FRACTURE OF THE SPINE. I4.1

noid and pia mater; and which, by changing its position,
accommodates itself to the wvarious inflexions of the spine,
and modifies the effects of force suddenly applied to the
column,

The manner in which fracture of the spinal column is pro-
duced, has a more important bearing upon the character of the
injury which is sustained by the cord. Direct or indirect
violence may break the back-bone ; but, in my experience, the
latter is much more frequent than the former : the application of
violence by which the column is bent forcibly forwards, is the
most common cause of fracture. I have scarcely ever seen an
instance of simple dislocation below the second cervical ver-
tebra, though I have examined many such combined with
fracture : indeed, such complication of dislocation and fracture
in this region is the type of the majority of cases which have
come under my observation.

[ believe that my experience in this respect differs from that
of some other observers, who have published statistical records
of this class of injuries. It is true that the amount of fracture
is, in many instances, limited to a thin segment of the body of
one of the vertebra involved, or, it may be, to the edge of the
oblique process. But I repeat that, in the many cases I have
examined and have records of, some fracture, be it little or
great, has complicated the dislocation in this region, in almost
every instance.

In the dorsal and lumbar regions of the spine, simple
dislocation is almost a physical impossibility ; and rupture of
the intervertebral substance, without fracture of the body
of one or both of the vertebre implicated, is of rare occurrence.

The preparation I have on the table is a remarkable example
of this form of injury ; and its singularity is enhanced by the
history which was forwarded with it from the country, when
it was sent to the Museum of St. Thomas’s Hospital.
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These cases frequently present themselves in hospital practice,
though unfortunately we rarely have the opportunity of watching
them beyond the period of relief of the early symptoms. Most
of them recover: but in some few, more enduring mischief
results. Local tenderness, defective innervation of the lower
extremities, sometimes morbid sensibility combined with loss of
power, and general deterioration of health, are symptomatic of the
cord itself, or its membranes, being secondarily involved. This
condition may be the consequence of violent muscular action,
or of sudden twisting of the spine. Thus, I knew it to occur
in a patient, whom I attended with Mr. Pink, of Greenwich,
an engineer whose spine was violently twisted in working the
engine of a steam frigate : he was unable to walk, and complained
of severe pain in the lumbar region, and of acute tenderness at
one spot. The pain extended down the right lower extremity,
which was partially paralysed.  After local depletion and
protracted rest, he recovered ; but six months elapsed before he
was well.  Another instance I witnessed in an acrobat, one of
whose feats was to bend himself backwards in a most unnatural
way. The same result is met with in some cases of violent
concussion in railway accidents. The symptoms I have enu-
merated are not, however, to be regarded as necessarily implying
irrecoverable organic change, or any change at all in the cord ;
the mischief may be purely meningeal in its nature. I may
refer to a very common early concomitant of these injuries,
viz., h@morrhage from the bladder, as suggesting that the
kidney is the seat of inflammation and of consequent suffering.
I am satisfied, from repeated observation, that such is not the
case. No doubt the blood is derived from the kidney, which
suffered from compression; but, of the many cases [ have
witnessed, I have never had reason to suspect that nephritis or
organic disease followed.

Extravasation of blood within the theca vertebralis may occur
without fracture; but such instances, affording an opportunity
of verifying the actual condition, are rare, I have a memo-
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In one case under my care, seven or eight years since, the
injury was still more severe; in fact, the nature of the lesion
with its associated consequences is, in my experience, unique.
A painter had fallen from a ladder, thirty feet high, and was
impaled on some spiked area railings. One spike entered the
lumbar mass of muscles, just above the sacrum ; another
entered the gluteal region. There was no indication whatever
of any visceral or spinal injury. He had a violent rigor on the
fourteenth day, and died on the sixteenth. On examination
there was found to be a transverse fracture through the lower
part of the second dorsal vertebra ; and pus burrowed from this
spot beneath the pleura, forming a bulging swelling there ; but
there was no displacement of bone, the anterior and posterior
ligaments being entire. The spinal cord was softened, and
showed, under the microscope, exudation corpuscles and other
inflammatory products.  The softening extended in both
directions, but more upwards, and was more apparent in the
anterior than in the posterior columns.

I have notes of another case, which resembles the preced ing in
the mode in which the injury was inflicted, the patient being
impaled by falling, with his abdomen downwards, on some
spikes. He survived forty-eight hours; and, on examination
after death, the extremity of one of the spikes, which had
entered near the umbilicus, was found lying across the rectum.
The centre of the body of the second lumbar vertebra bore an
indentation, corresponding to the point of the spike which had
been thus broken off ; yet this patient had no spinal symptoms,

Simple Concussion of the spine occurs as the consequence,
usually, of a fall on the nates or back. I say concussion,
because the analogy in the symptoms which characterise this
condition and so-called concussion of the brain, Justifies the use
of the expression.

The shock in spinal concussion is not, generally, severe,
even when the paraplegic condition is well-marked. The
existence of this injury is determined principally, as in con-
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PUNCTURED WOUND OF CORD. 159

withdrawn. On the thirteenth day he complained of a peculiar
sensation of numbness all over him, and of fluttering at his chest
and rising in his throat. When pinched in the upper extremities,
he could only just feel it; but he could move and make use of
his arms and hands. His pulse was very rapid. Some brandy
revived him. On the following day, the fourteenth, he was
seized with a similar paroxysm. The muscles of the upper
extremities were, at intervals in a state of violent spasm ; his
face was expressive of extreme anxiety, and he rolled his head
violently from side to side. He complained of an inward
consciousness of loss of sensation, and earnestly asked those
around him when this feeling of an impending fit would pass
off. There were intervals of rest. His heart beat with ex-
cessive violence and rapidity ; and on listening to it a peculiar
ringing sound was audible at its base. The respiration was
hurried, but unaccompanied by mucous rile. He expired
quietly on the following morning, without dyspncea super-
vening.

On examination, the brain was found healthy. In the spine,
the left transverse processes of the first, second, and fourth
lumbar vertebrz were fractured. The bodies of the last dorsal
and first lumbar were broken through obliquely, from the right
side downwards. There was scarcely any displacement visible
from the front, but there were spicula of bone projecting back-
wards from the fracture into the spinal canal ; and opposite to
these was a small wound penetrating the dura mater, from which
some nerve-pulp protruded. On laying open the theca, the
substance of the cord appeared to be very much softened in this
situation, and there was a less degree of softening for three or
four inches upwards ; the pia mater covering this portion was
injected. A little blood was effused beneath the pia mater at
the seat of injury. Microscopic examination of the softened
portion of the cord exhibited numerous aggregations of compound
granule cells, some of which were seen in the upper portion of
the cord, above the seat of softening. The pelvis of either
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was abnormal mobility between the axis and third cervical.
On their removal, it was round that the connecting ligaments
and intervertebral fibro-cartilage were ruptured, so as to allow
of considerable movement of the second vertebra forwards on
the third, but of very limited movement backwards. The
upper part of the spinal cord was crushed ; but the second and
third vertebra were not broken.

This case is remarkable for the entire absence of cerebral
symptoms, such as might have been expected as a consequence
of the injury to the skull and brain ; and also for the fact that
the spinal displacement did not occur earlier. That this
complicated mischief was the result of the fall rests on the
assertion of the patient’s husband ; but the external contusion
seems to be suggestive that the wheel of the vehicle had passed
over the neck. The interest of the case is enhanced by the
fact that the rupture of the intervertebral substance was un-
accompanied by fracture of either of the cervical vertebrz
implicated—a circumstance which would have been scarcely
possible in any other region of the spine, and is of very rare
occurrence even in the cervical,

In the preceding remarks, I have kept in view the relation of
shock to the various injuries which we have been considering.
In other visceral lesions, especially those of the abdomen, the
symptoms of shock are more sharply defined than where they
are complicated with injury to the cerebro-spinal nerve-centre.
In shock, the appeal is specially and directly made to the cyclo-
ganglionic system of nerves, and organic life is primarily affected ;
the functions of animal life are involved secondarily and by
sympathy. In lesions of the brain and spinal cord, this order of
phenomena is inverted.

I have often been struck with the limited amount of shock
which, as a rule, accompanies even severe lesions of the cerebro-
spinal centre ; whereas, in structural injury of other viscera,
especially of the membranous organs of the abdomen, the shock
is immediate and fully pronounced. The evident explanation
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practice of my colleagues, during the quarter of a century that
I have been on the surgical staff of St. Thomas’s Hospital, or
unmindful of the labours of others in the same field of scientific
surgery. Had I been so negligent, I should indeed have done
violence to my own sense of duty, and have been heedless of
becoming modesty in my endeavour to fulfil it; at the same
time I should have nepatived those principles which I sought to
establish in commencing this course. I may venture to claim
that the opinions enunciated have not been hastily formed ; and
the records of the cases, by which I have exemplified and
supported these opinions, may possibly be regarded as possessing
the merit, quantum wvaleat, of being an impartial chronicle of my
professional experience.

To my colleagues on the Council, and to the visitors who
have honoured me, I beg to offer my acknowledgments for the
compliment embodied in their attendance at these lectures ;
and especially I thank you, Mr. President, for the encourage-
ment your presence has afforded to me,—an attention which I
the more appreciate, as I cannot but be aware that the claims
upon your time are such as might reasonably have excused
you for absenting yourself from the chair on these occasions.
Amongst my auditors I have recognised some of my former
pupils. This testimony of their regard is a gratifying assurance

to me that the time we have spent together in the lecture and
dissecting rooms, and in the hospital wards, is not without its

agreeable reminiscences to them ; whilst it has left to me the
valued heritage of many an enduring friendship.
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widely different causes, are, in like manner, the common pro-
perty of both branches of the profession.

I am prompted to make these observations to guard myself
against the imputation of trespassing on the province of the
physician in this and, I may add, the ensuing lectures, to which
the foregoing observations are equally pertinent.

Tetanus is a disease which exemplifies the preceding remarks.
Sometimes idiopathic in its origin, more often traumatic, it was
long classed with functional lesions; and its treatment is
assigned to the physician or to the surgeon, according to the
latent or apparent source of the disease. Yet, this distinction
is purely conventional, and has no foundation in science. It
matters little whether an external wound be the cause of the
disease, so far as the nature of the malady is concerned : when
once established, the treatment of the original lesion appears to
exercise no more influence on its consequences, except in rare
and doubtful instances, than the excision of the bitten part after
the, in many respects, allied disease of rabies is developed. It
is true, as far as my experience has enabled me to judge, that
the so-called idiopathic form of tetanus is more amenable to
treatment than the traumatic. Probably the exciting cause is,
though unseen, more accessible to remedies; and the distur-
bance, being unattended by breach of surface, is more often
purely functional in its nature. Yet, in whatever sequence or
under whatever circumstances the symptoms of this terrible
malady present themselves, we may feel assured of the existence
of some antecedent disturbing cause, usually, if not invariably,
peripheral in its nature, and affecting some distant part of the
nervous system. The expression ¢ idiopathic” must not be
accepted as convertible with spontaneous or causeless,—an
interpretation which is, I think, too often carelessly applied to
it. It can simply mean in this instance, as indeed in others
where it is similarly employed, that the exciting cause of the
disease cannot be demonstrated, is unseen, probably unknown,
or only subject of conjecture. In this sense it is admissible,
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the most protracted tonic spasm that I have witnessed in any of
these affections. The respiratory muscles are specially involved
in tetanus, though, no doubt, the diaphragm is sometimes
affected, in company with other and voluntary muscles of inspi-
ration and expiration.

In the tetanic convulsion the excitement of the spinal cord,
as a centre and source of reflex motor power, overrides the
controlling influence of the brain ; and the inhibitory authority
of volition is thus suspended, leaving the voluntary muscular
system generally under the undisputed sway and dominion of
excited reflex action. This definition is, however, more or
less applicable to all these convulsive affections : the points of
contrast are observed in the duration and intensity of the spasm
and in the particular set of muscles which are more especially
affected. Thus, in chorea, the muscles of the limbs and trunk,
and those employed in articulation, are under this excited influ-
ence ; and the contortions produced by their irregular and
involuntary contraction are, in one sense, aggravated by the
exercise of the partially effective effort to control them. The
spasm is, however, limited in intensity, although usually without
remission, except during sleep. In hysteria there would appear
to be no spasm of the glottis, and therefore there is no lividity
of face ; but the repeated sobbing acts of inspiration are fol-
lowed by the shrill cry or interrupted cachinnation of prolonged
expiration. In marked contrast with these characteristics are
those of epilepsy : in the latter, the closing muscles of the jaws
and larynx are specially affected, simultaneously with the mus-
cles of expiration ; and the struggle seems to be between this
determined obstruction and the effort to overcome it : but the
convulsion is by no means limited to these muscles. Yet I
have witnessed in hysteria convulsion as violent, cramp as rigid,
as in tetanus, and unconsciousness as profound and prolonged
as in epilepsy ; but without the capillary congestion of the brain,
characterising the partial asphyxia of the latter. In all, pro-
bably, the exciting cause of the disease may be either eccentric
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In its traumatic form, the invasion of tetanus can scarcely be
mistaken. The general premonitory symptoms may be so
unimportant and undefined as to escape notice, but not so the
uneasiness about the neck, the sense of constriction about the
throat, and the stiffness of the jaws. The period at which
these first symptoms present themselves varies considerably ;
and this variation does not appear to influence the subsequent
progress or probable issue of the case. Neither does the nature
of the wound nor its condition bear any relation to the intensity
of the symptoms: the tetanic spasm may not be developed till
the causative lesion is healed, and may then prove rapidly fatal.
Pain in the epigastrium or behind the sternum is an early
symptom ; and cramp in the spinal and abdominal muscles
usually precedes that of the limbs. The respiration is often
laboured and painfully performed, irregular or hurried, and
deglutition is difficult. Even slight physical or emotional causes
excite a paroxysm; and the dread of its approach stamps on
the countenance an expression of anxiety and alarm. Whilst
the fit is on, the muscles contort the trunk and limbs in various
ways, the extensors of both, however, appearing to have the
predominance. The expression of the appealing, anxious face
is, at the same time, rendered painfully hideous by the spasm
of its muscles. The circulation and respiration are excited ;
and perspiration is abundant, as a consequence, apparently, of
the muscular perturbation. The feebleness of the articulation
seems due to the same cause. The temperature is often raised,
and usually in a marked degree towards the close of life ; but
there does not appear to be any febrile action—any sympathetic
fever excited by the disease. Constipation of the bowels, more
or less obstinate, characterises this malady, and is accompanied
by a fetid state of the dejections.

The explanation of these phenomena is not very clear,
Probably the sympathetic system is so far involved in the
michief, as to give rise to spasm or irregular contraction of the
muscular coat of the intestines ; and this may also account for
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seen many instances ; and also, though rarely, I have known
the healing of a wound precede the first symptoms of the
disease. There is no doubt that its most acute form may
result from the agency of exposure to sudden transitions of
temperature, or even from mental impressions; but such
examples are usually classed with the idiopathic, as distin-
guished from the traumatic, type of the malady.

It has been asserted that the acute form of tetanus is in-
variably fatal. In one sense this may be true, if the term
< gcute’” be restricted to those cases which never assume, by
virtue of the lapse of time, the chronic form. But the in-
stances of recovery are not limited to such as may be denomi-
nated subacute in the early stage; though I admit that the
acute traumatic type of tetanus is almost always mortal.

Symmetrical spasm is the usual type of tetanus; but occa-
sionally the spinal affection of one side is determined by the
position of the injury. A remarkable illustration of this rare
form of the disease occurred about two years since in St.
Thomas’s Hospital. The patient, a lad of eleven years of age,
injured his ulnar nerve by falling on a rusty nail. Some days
after the wound had healed he was attacked with spasm in the
arm, and pleurosthotonos succeeded. Although the spasm
subsequently became more general, the unilateral feature cha-
racterised the case until its fatal termination after three days ;
the intensity of the spasm continuing more marked, and at
times exclusively present on the injured side. I may remark
that, in this instance, as in a few others, I noticed the excep-
tional circumstance of delirium supervening towards the close
of life.

As surgeons, we meet with many illustrations, in a modified
form, of the characteristics of this large category of spinal
affections ; to some of these I have already alluded : e. g. the
penetration of the cord by a spiculum of bone, and tetanic
spasm as the consequence of the irritation ; also the same
result occurring, but with more of an epileptic type, as a
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action which yields speedily to treatment tending to re-establish
or equalise the circulation, True shock can scarcely be said to
be an attendant or sequence of these convulsive affections of
the cord. Nervous exhaustion is common, and proportioned
to the violence or protracted nature of the attack ; and this
very result seems, as I just now remarked, to constitute one
exciting cause of renewed muscular spasm. The appeal to the
nerve-centre, whatever may be the morbid stimulus, is not of
a character to prostrate, but rather to exalt, for a time, its
energy ; and thus the train of consequent symptoms is of a
character diametrically opposed to those of shock.

Tetanus in the lower animals is marked by the same class
of symptoms as in man; and the acute traumatic type would
appear to be excited by the same causes, and to be as resistant
to treatment, as in the human subject. I am informed by an
intelligent veterinary surgeon, that he finds medicine of little
or no avail in this disease; but that absolute quietude, and
- exclusion of light in a large loose box, is the management he
adopts in the treatment of tetanus in the horse. “The neces-
sary intrusion is rare, and conducted with the utmost caution,
to avoid startling the animal; and food of a semifluid con-
sistence is left in a convenient position, so that it may be
imbibed by suction. He added, that some of the most acute
cases he has witnessed have been produced by chill. Exposure
to a cold draught of air, or washing with cold water, when the
animal is heated and exhausted, is a not uncommon cause of
this disease. A pupil of the late Professor Sewell informed me
that, when lecturing at the Veterinary College on tetanus,
that teacher was in the habit of taking from his pocket a stable-
key, and saying emphatically, “ This, gentlemen, is my treat-
ment of tetanus:’ so great was the value he attached to
seclusion and repose, and so anxious was he to impress on his
class the imperative necessity of attending to this feature in
the treatment of the disease. I think we might take a lesson,
in our own practice, from this rational advice, which recognises
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pathology or diagnosis of the disease. I would, however,
venture to remark, in connexion with the question of the
differential characteristics between convulsion and shock to
which I have referred, that the artificial substitution of the
latter would seem to operate in paralysing the former. Thus
the influence of tobacco is manifested in this way. An
instance which I witnessed at an early period of my profes-
sional life made a great impression on me. It was that of a
young girl, who was under the care of Mr., Travers whilst I
was his articled pupil and dresser. Her hand had been severely
lacerated on the palmar surface by a carding-machine, and acute
tetanus followed. An infusion of tobacco was injected into
the rectum, and the consequence was an amount of prostration
which threatened speedy extinction of life. She, however,
rallied, and ultimately recovered. [ have never seen so acute
a case saved ; but whether this result was simply post hoc or
prapter hoe, I do not pretend to decide.

Before quitting this interesting subject I will briefly advert
to the morbid anatomy of tetanus, on which considerable light
has been recen'tl}r thrown. The rare occurrence of this
malady, as compared with the frequency of such wounds and
contusions as are known to be the most rife exciting cause
of its existence, would seem to indicate that a variety of con-
current circumstances must be present to determine the
development of the disease. No doubt many of these are
extraneous and purely accidental ; such as season, locality, and
temperature ; or the presence of any depressing external
agency. But there must be, also, other and intrinsic predis-
posing conditions which influence the production of this con-
vulsive affection; and it would appear probable that these
reside especially in the nerve-centre itself, I cannot say I
have ever attached much importance to the post-mortem appear-
ances which were supposed, formerly, to be associated with
fatal tetanus.  As far as I have been able to Judge, they are so
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causes paralysis, with the accompanying phenomenon so fre-
quently observed, of spasm or twitching of individual muscles ?
Just as chronic affections of the grey matter of the hemispheres
produce dementia, and acute affections produce delirium.
Muscular atrophy has also been shown, by the author to whom
I was just now referring, to be due to softening and disinte-
gration, chiefly of the grey substance of the cord, and to atrophy
of its nerve-cells ; accompanied by morbid exudations, and fre-
quently by great dilatation of blood-vessels, the result of inflam-
matory action; and where paralysis is the consequence of
lesions of the grey substance, in any limited part of the cord,
reflex action is increased in parts receiving nerves from portions
of the cord below the seat of alteration.

Examination of the brain and spinal cord, after death from
hydrophobia, has failed hitherto in demonstrating any organic
change in their structure. The great vascularity and pink hue
noticed in their texture may be a consequence rather than a
cause of the excited action of these organs.

In epilepsy, Schreeder van der Kolk describes dilatation of
blood-vessels ;* and Dr. Lockhart Clarke has found disintegra-
tion of the surface of the fourth ventricle in the same disease.
In chorea, the same author has remarked extensive disintegra-
tion of the grey substance, and softening of the white.f
According to other observers, the sensori-motor ganglia (the
corpora striata and optic thalami) at the base of the brain, are
the seat of this disease ; and embolism of their vessels has been
assigned as the actual condition to which it is due. These
observations are remarkable, considering the usually curable
nature of this affection.

On the other hand, my friend and colleague, Dr. Clapton,
suggests that epilepsy is generally a blood disorder, and that it

* ¢ Spinal Cord.” Sydenham Society.

1+ Beale's ¢ Archives,” No. xiv, 1864.

I *British and Foreign Medico-Chirurgical Review,’ January and
April, 1868.
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the pleural cavity. Although such lesion cannot occur without
some laceration of the vessels, I have observed that the presence
of blood in the sputa is by no means a necessary concomitant of
the escape of air. Probably such extravasated blood passes into
the pleural cavity ; certainly it is rare to find ecchymosis
beneath the skin in the neighbourhood of the fracture. The
condition which favours one or other form of escape of the air—
which determines whether it be emphysema or pleural
extravasation—would appear to be purely mechanical ; viz., the
correspondence or otherwise of the wound in the lung with the
wound in the costal pleura. Such coincidence may be due to
the existence of some old adhesion between the adjoining
surfaces of the pleura, a circumstance which any one familiar
with post-mortem examination must be aware is very common ;
or it may be determined by the degree of distension of the lung
at the moment that the fracture occurs. If the wounded lung
recede from the position it occupied at the time the injury was
inflicted, the breach in its texture is valvular in relation to that
of the reflected pleura ; and the escape of air, if there be any,
is into the pleural space. Probably the occurrence of this form
of effusion is not infrequent, when to such a limited extent as
not to attract attention ; and it may, in part, account for the
dyspncea which characterises, more or less, all these fractures ;
whilst it is not sufficient to be manifested by signs whereby it
is readily recognised when more developed. No doubt such
limited pneumothorax is favoured by previous adhesions in the
neighbourhood of the wound, if they be not an essential condition
of its occurrence.

Circumscribed Emphysema is common, and creates but little
anxiety, either on account of its presence, or of contingent
inflammation in the wounded lung. There is no limit to the
extension of such extravasation, except the plastic sealing of the
lesion, and the consequent arrest of the escape of air. Even
more general emphysema is not, by itself, necessarily an alarming
symptom ; but if it spread rapidly, this sign may be accepted as
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of texture, as is the plastic deposit in non-traumatic pneumonia,
This, indeed, is what we should expect, in considering and
comparing the pathological condition under the different
circumstances. . There is breach of texture in the former, in-
cluding the air-tubes and cells, and the inflammation and its
consequences extend to and involve all these tissues in the
reparative effort. Not so in the latter. There is no necessary
disintegration of tissue ; and, whether the deposit be interstitial
or intra-cellular, or both, its absorption leaves the affected
textures in statu quo ante—in their previous, actual, and
functional integrity. I may remark, incidentally, on the very
sensible and judicious treatment adopted in the early period of
this case. The Friar’s balsam (compound tincture of Benzoin)
has been much disused of late, but is really an excellent styptic
for hermetically closing a wound; and it thus fulfils the,
perhaps, not least important function of the modern carbolic
acid treatment.

The following case likewise exemplifies the pathological point
last referred to in the preceding. J. W., aged 49, became a
patient at St. Thomas’s Hospital, after the healing of a wound
which he received in the following way: A garden-fork, with
long, flat prongs, was thrown at him, and one prong entered
the back of the chest, immediately below the inferior angle of
the scapula; a second prong made a smaller wound lower
down. The depth to which the upper prong penetrated is, of
course, conjectural ; and the patient’s assertion that it entered
three or four inches is probably an exaggeration. He stated
that he did not lose much blood from the wound, but that he
afterwards had haemoptysis. ‘This must have been succeeded
by pleurisy and hydrothorax, for there was an abundant flow of
serum from the wound two months after the accident: this
continued for a few hours only, and soon afterwards ceased
entirely. He did not suffer much pain at any time; and the
wound was quite healed at the end of three months, On
examination with the stethoscope, in conjunction with my
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