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PRE RFACE.

Tne following Lectures are printed as they
were delivered, during the Sessions of 1868 and
1869, in the Theatre of the College of Surgeons,
with the addition of some passages towards the
close of the second Course, which it was found
impossible to include within the allotted time.
Woodcuts of a few of the preparations and
diagrams, employed to illustrate the subjects under
consideration, were introduced into the text printed
in the ‘British Medical Journal’ and have been
transferred, by permission, to these pages. They
might have been multiplied ; but such illustrations
are of questionable utility, where description suffices
to place before the reader a true picture of the

writer's meaning.

These Lectures would not have been published
i this collected form, but for the encouragement of

friends, on whose impartial judgment the Author
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EEECTURES

PRINCIPLES OF SURGICAL DIAGNOSIS.

LECTURE I

INTRODUCTORY .

MR. PresipenT AND GENTLEMEN,—When honoured by
being elected to the Professorship of Human Anatomy and
Surgery in this College, the duties of which I am now about
to fulfl, I became sensible of the difficulty of selecting a
suitable subject on which to address so learned an audience.
My attention has not been directed to any branch of anatomy
or surgery the special cultivation of which could constitute a
Justification or apology for authoritative teaching, or could hold
out a hope of my enunciating any startling or attractive novelty.
Under these circumstances, and in these days of aspiring talent,
it may probably be thought by many that T should have exer-
cised a wiser discretion if I had acted on my first impulse to
abstain from tempting adverse criticism by declining the proffered
honour; and I fear that, having accepted it, my temerity is
rather aggravated by the selection of what may be deemed an
ambitious subject. Having thus, Sir, placed myself in this
dilemma, I have no alternative but to crave forgiveness for
my temerity, and the indulgent consideration of my auditors,
whilst I strive to fulfil an arduous and responsible duty, which
I' certainly should not have sought, but which, however I
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might shrink from its performance, I did not feel myself at
liberty to decline.

The natural alliance which exists between Anatomy and
Surgery invests their combined pursuit with a peculiar interest
to both student and teacher—a circumstance which is readily
intelligible when we bear in mind that the lessons imparted
and acquired are applied knowledge; and most learners have
a greater aptitude in the acquisition of such information than
in learning the rudiments of a science, the application of which
they must defer until the details are mastered. And it is
assuredly more agreeable to teach such practical application
of facts, than to dwell on abstractions, which fail to fix the
attention of the majority of students.

I do not mean by these observations to imply that anatomy
is to be studied solely in subserviency to surgery, or that my
remarks are not applicable, though in a minor degree, to other
branches of professional study. In many of our pursuits,
from the earliest period of education, it is requisite to instil
the habit of patiently waiting until lapse of time shall unfold
the cui bons of our work ; but, in anatomy, I apprehend that
the practical application of what is learned cannot be incul-
cated too soon.

The subject on which I have elected to address you is so
comprehensive, and constitutes so important a section of
medical science, that I think it excusable to devote my first
lecture to the consideration of some circumstances which
appear to me to have an influential bearing on its successful
study and pursuit. The diagnosis of disease is the chief end
and purpose of clinical instruction, and continues to be culti-
vated by the scientific practitioner with unrelaxing earnestness
throughout his career.

The natural and fitting tendency of all scientific research is
the development of principles or laws ; and this result is pro-
moted, though not actually attained, by the grouping and
classification of the fruits of observation. The attractiveness
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of discovery, which is the legitimate goal of persevering and
intelligent industry, is apt to allure and beguile the impatient
student; and [ fear that, in medicine as in other pursuits,
hasty generalisation is still a prevalent fault, and operates to
the prejudice of its scientific progress. The explanation of
this may be sought and found in the eagerness of the ardent
student to distinguish himself by finding some short by-path
to fame ; and statistical records are not infrequently laid under
contribution to prove the reality of an hypothesis or to support
a crude suggestion. This abuse of an invaluable element in
the advancement of medical knowledge is much to be regretted.
Statistical records, to be available, must be extensive, and at
the same time must be handled with discretion and entire
impartiality ; for, in the hands of the enthusiast or of the
insincere inquirer, statistics not only lose their trustworthiness,
but become a source of mischievous fallacy and of incalculable
Crror.

The fact is, that the real discoveries in practical medicine
are few, compared with the legion of re-discoveries which each
successive generation makes;—so many old dishes, as my
esteemed master, Mr. Travers, once remarked to me, served
up under new covers. Yet these re-discoveries, which every
attentive observer makes for himself, are by no means to be
despised by their proprietor : they constitute, in fact and in
the aggregate, the most valuable part of his experience—
a possession, indeed, which in a measure is purely personal,
which was not inherited, and which cannot be transmitted to
another.  Yet it is sad to contemplate how vast the stores of
invaluable knowledge which are thus lost to the profession, as
each practised hand and eye and matured Judgment are with-
drawn from amongst us by death ; and it is much to be deplored
that so many of our public men, surgeons of eminence, whose
appointments afford them large means of observation, should
leave no record of their experience. I am aware that some-
thing is being done by the publication of Hospital Reports ;
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but might not the evil I complain of be further remedied by
more free intercourse between the Surgeons of our different
Hospitals, whereby an interchange of thought and opinion
might be facilitated, and the results recorded, from time to
time, in some available and enduring form ?

The accumulation of materials is essential to the progress
of surgery, as of every other branch of practical medicine, and,
indeed, of science generally ; but their true and permanent
usefulness is realised more in a reflected than in a direct
sense : it consists in the establishment of Principles—that
which I may vénture to term inductive surgery, as distinguished
from the study of those consequences of laws which is the
occupation of the deductive mind. The inductive genius is
rare, the master builders are few ; yet we may all recognise the
value of their discoveries, and endeavour to impress on those
whom we teach the importance of leading principles, I
venture to dwell on this point, as one of vital interest in our
schools ; for I believe that, as hasty generalisation is to be
deprecated on the one hand, so our students should be taught,
on the other, not to attach an undue value to details—to that
which is visible and tangible. It is a serious, and I fear not
uncommon, fallacy for them to adopt, that the chief purpose
and end of their student life is to collect precedents for future
use. Certainly these opportunities ought not to be neglected ;
but the learner should habitually realise that these facts, by
which he lays so much store, are suggestive of higher and more
general principles, and that they possess a significance which
it is his business to unfold and master ; as it is thus alone that
he can employ them with safety and with advantage. The
rreatment of fracture affords a familiar illustration of my mean-
ing ; for, without some reference to the principles which guide
the surgeon in his treatment, the student must ulfn:t} he nn‘u:h
perplexed in what he witiesses. The valua'ile ]""-”_'J'i-‘]f’ “’_h‘“h
Pott inculcated, ol posiiivn to secure | cuscular rest, is, I believe,

venerally recognised 3 but its adoption is not, because it cannot
14 )
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be, universal. Obstacles which cannot be thus controlled
interpose, and necessitate the introduction of another and
opposing principle, and the consequent employment of a differ-
ent mode of treatment; yet Pott’s principle is just and
rational. How little, then, does the student carry with him
which will avail him in future practice, if he merely watch
the position of a limb, and the form of splint adopted in certain
isolated cases of different fractures, and do not seek further
the explanation of the principle, and of the numerous excep-
tions to it. The treatment of hazmorrhage, under various
circumstances, affords another illustration in point; and so,
indeed, does every branch of surgery in a more important or
minor degree. But perhaps in no instance is the wvalue of
principles, ‘in diagnosis as well as treatment, more aptly
exemplified than in the various complications which are met
with in the class of injuries which I propose to discuss in
these lectures. And I would remark, that principles are not
to be ignored or rejected because they do not admit of universal
application. If we adopt them, they must become, so to
speak, articles of faith on which we may rest, although we
fail to discern always their precise bearing or relation in
particular instances.

‘F'he subtle agencies which influence the living organism so
materially miodify existing conditions at different times, in
diverse temperaments, and under varying circumstances, as to
compel us also to modify and adapt our treatment in individual
cases. Yet, I repeat, this is no reasonable ground for falling
back on the empiricism of precedent : it may, indeed, stimulate
us to further exertion and research, in the hope of attaining, by
another step in generalisation, to some higher principle or law,
which shall include the apparent exception to that which we
now recognise as our guide.

.Thc learned philologist, Max Miiller, in speaking of the
historical progress of the science of language, remarks that

o ; . . : ;
each physical science begins with anal ysis, proceeds to classi-
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fication, and ends with theory ;”’ but he goes on to observe,
that  there are frequent exceptions to this rule ; and it is by
no means uncommon to find that philosophical speculations,
which properly belong to the last or theoretical stage, were
attempted in physical sciences long before the necessary evi-
dence had been collected or arranged.” Such, in truth, appears
to me to be the history of the progress and development of all
the natural sciences. The love of order and classification leads
to premature generalisation, notwithstanding the consequent
inconsistencies. Various are the expedients then resorted to,
for the purpose of reconciling circumstances and opinions which
are irreconcileable in the then existing state of our knowledge ;
but, as we climb the hill and our sphere of vision becomes more
extended, the perspective of the surrounding prospect is cor-
rected ; each object assumes its proper place and due propor-
tions, and harmony reigns where formerly all was discord and
confusion.

The progress of generalisation in pathology and therapeutics
is necessarily impeded by the obscurity which envelopes the
operations of the living organism. We know so little, com-
paratively, of the influence of life, that we are continually
foiled in our anticipations ; our calculations, based on ante-
cedent experience, miscarry; and we are compelled to forego
conclusions, from the lack of coherence in our data, Obser-
vations, which we at one time felt justified in placing in the
same category, cease to exhibit their former resemblance and
relation when seen under different circumstances; and the
step we thought we had gained must be reluctantly retraced.
Even that which we witness after death—the morbid anatomy
of the changed textures, as displayed under the microscope,
and subjected to chemical analysis—fails to inform us on puinlts
of deepest interest to us,—the modus operandi of the morbid
agent, whatever it may be. We see the passive result, but
miss the active agency by which this result was produced.
Even therapeutic surgery is often coarse in its application, and
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purely mechanical in its operation. Certainly, where there 1s
not positive mutilation, the wider the divergence from Nature’s
indications, the more disastrous is the consequence of her
resistance, and the greater, usually, the risk of failure.

¢« Naturam expellas furcd, tamen usque recurret.”

Yet some steps in advance have been made, especially in
the accurate observation of chemical and mechanical changes in
the living frame. The development of caloric generally in
varying states of disease, and even topically in local affections,
is a subject fraught with much interest, and promises to throw
light on many obscure conditions which it is the province of
the surgeon to treat. The electric condition of the body, con-
sidered dynamically, under various conditions of diseased action
where the nervous system is involved, is another field for
investigation to which I had looked hopefully in the illustration
of these lectures. But I find this delicate subject so sur-
rounded by difficulties arising from the many elements of dis-
turbance, both intrinsic and extraneous, that [ have been
compelled to defer the experiments I had contemplated.

To the microscope we are much indebted for the display of
morbid changes in the living mechanism. It has revealed to
us that the first material step in inflammation is disordered, and
then arrested, movement of the blood-corpuscles. But why
does this occur as the consequence of some exciting cause acting
locally ?  There is not, so far as I have been able to observe,
any transudation, at this earliest stage, of the serous menstruum
from the capillaries ; the only reasonable explanation which
offers itself, as it appears to me, is that a non-material agency
is interfered with. There is a mutual living relation between
the blood-vessels and their contents—its nature is still subject
of conjecture—the interruption of which, for even a brief
space, is fraught with risk, and its suspension for a longer time
with certain mischief. The remaining steps in the develop-
ment and consequences of inflammation are capable of demon-
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stration.  Yet, as this subject is treated and taught, I think
much of the complexity which surrounds it is due to inatten-
tion in generalising ; and might be removed by the avoidance
of expressions which are liable to misconstruction. Perhaps 1
should speak more correctly if I say that such expressions as [
refer to should have their conventional meaning strictly defined
and limited. Thus, acute and chronic inflammation simply de-
note degrees of intensity or duration ; and specific inflammation
in all its varieties, means only this condition occurring as a
consequence of, or allied with, some constitutional peculiarity.
In all these instances, the actual state which we denominate
inflammation is identical, though varying, as I have said, in
degree ; and modified, in this respect and in the consequences
it entails, by accidental circumstances. Again, as regards these
consequences, It is too often the habit to view them as distinct
from each other, and to describe them under the several heads
of adhesive, suppurative, ulcerative, phagedznic, and gangre-
nous inflammation ; whereas the same remark applies here as
to the pre-existing condition :—these results are only different
phases of the same state, modified by accidental circum-
stances.

In slow ulceration, or progressive death of texture, the dead
or effete matter is thrown off with the material supplied for
repair. In phagedsna, the rapid destruction, without repara-
tive effort, leaves the foul and sloughy surface. In gangrene,
death falls suddenly on the part en masse ; and the dry or moist
form is associated with the existing condition of the textures,
whether natural or acquired.

Again, an ulcer is but an open abscess, and an abscess a
closed ulcer. In one, the effete matter and accumulated but
wasted material for reparation are retained; in the other, they
are continually draining away. The abscess must be converted
into a hollow ulcer before it will heal. A sinus holds an inter-
mediate position between the two ; it has no special character-
istic, except that which is due to its form and the consequent




"

GENERALISATION. 8]

mechanical obstacle to its healing. So, in like manner,
although there are distinguishing features in the consequences
of inflammation aftecting different tissues, there is identity in all
essentials ; the points of non-resemblance being dependent on
the physical peculiarities of the affected textures. Bone-
abscess, diffused suppuration, caries, necrosis, what are they
but the consequences of the same proximate causes acting in
bone, as in tissues differing in the physical characters of density-.
and resistance and in their elementary constituents ? But in
all there is the same organisation,—the same, that is, in quality,
though varying in degree; and there is thus, in all, the sus-
ceptibility to injury, the necessity for repair, and the liability to
death : therefore we find, as we should anticipate from such
data, that the same phenomena are witnessed, in these various
lesions, attending the reparative inflammation or hyperamia of
the injured part, though stamped by the peculiarities of locality
or of tissue, which thus impart apparently special character-
istics that are, in reality, accidental and unimportant. So,
likewise, in actual reparation. The agglutination of the broken
ends of a severed bone, the healing of an abscess, the separa-
tion of a sequestrum, the closing of a carious cavity, are
essentially identical with the healing of wounds in soft parts by
adhesion, the separation of slough, and granulation,

[ do not adduce those facts as novel ; but simply as exem-
plifying the importance of generalising where we can, and of
the value of general principles in reading the phenomena of
disease and in mterpreting its problems.

Inflammation is not now viewed as essentially mischievous
in its tendency—a disease per se, to be combated by all avail-
able means in our power. Its friendly services are, indeed,
under certain circumstances, hailed with satisfaction. I would
even venture further, and regard inflammation as always
friendly in design, though that intention is often frustrated, or
aggravated into mischief. 1 think it doubtful whether inflam-

mation is ever the primum mobile in the evil consequences
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which are, in one sense justly, attributed to it. Even in such
inflammations as those affecting joints or the lungs, some
peculiarity of constitution, coupled with a hidden concatenation
of accidental circumstances, predisposes to that general con-
dition, in which some locally acting cause suffices to light up
an inflammatory attack—a conjecture which is supported by
the various results, in different individuals, consequent on the
same exciting cause. Thus, local injuries, exposure to cold or
malaria, may be followed by different degrees and diverse
sequences of inflaimmation, or attacks of various organs,
according to the idiosyncrasy, temperament, or hereditary ten-
dency of the patient; periostitis, pneumonia, rheumatism,
peritonitis, may result, in different individuals, from the same
exciting cause, whilst others will escape unscathed ; and even
the same individuals may secure immunity at one time, whilst
under other occult circumstances, they succumb to some acute
inflammatory attack. To say that one organ 1s more sus-
ceptible than another, or that the same individual exhibits a
varying degree of susceptibility at different times is no expla-
nation. What we want to know is the reason of this sus-
ceptibility ; and in this we should have revealed to us the real
predisposing cause which, when stimulated into activity, suffices
to excite the resentment of the vascular system,

In surgery, these relations, so momentous in diagnosis, are
often less obscure, and therefore more demonstrable than in
medicine ; and yet they require comprehensive study to render
them intelligible. Exclusive pursuits in our profession, em-
bodied in the practice of specialities, have, for this reason, the
effect of retarding the progress of scientific surgery. In
defence of this innovation, it has been urged that a division of
labour, as well as an exclusive devotion of time and ability to
one particular class of diseases, must have the effect of extend-
ing our knowledge, by the enlarged opportunities which thus
fall to the few, and the consequent accumulation of materials
from which to draw accurate conclusions as to the pathology
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and treatment of disease. I venture to suggest that there is
much sophistry in this plausible reasoning. The effect of such
division of labour is unquestionably often to concentrate the
practice of some particular branch of surgery in the hands of
those who have striven to acquire a special reputation; but, in
proportion to such success, the very exclusiveness of the pur-
suit must leave the practitioner neither time nor opportunity to
cultivate other branches of his profession. Nor is it in human
nature to resist what I may term the warping influence of
exclusive study under such circumstances. Conditions are
liable to be viewed through a special medium ; and defective
experience, if not practical ignorance, in general surgery, com-
pels the specialist to trust to precedent in his limited sphere.
The art of surgery—its special manipulative details—may be
acquired by the exclusive practitioner, and he may affect
authoritative teaching in his particular subject; but I appre-
hend that scientific surgery cannot look for aid in this direction ;
and I regard with more than doubtful misgiving a principle
of subdivision which offers so much temptation to members of
our profession, because fostered and fed by public patronage
and liberal remuneration,

I wish to be understood as making these remarks in reference
to exclusive practice. That accident or taste should direct a
surgeon’s attention to some particular subject, is both natural
and admissible. Most of our best monographs are, indeed,
due to this circumstance ; and their value is, I contend, greatly
enhanced thereby. Such are the dissertations of Cooper on
Dislocations, Lawrence on Hernia, and of Brodie on diseases
of the Joints, not to refer to many older monographs, and
others of more recent date.

May I not also exemplify my meaning by reference to that
speciality, the operative department of which Is, by common
consent, and for an obvious reason, permitted to remain in the
hands of few—I allude to Ophthalmic surgery. The most
successful cultivators of this department of surgery have been
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gentlemen whose position and reputation were also associated
with general surgery; and the most valuable contributions in
ophthalmology have been derived from such men as Travers,
Lawrence, Tyrrell, Dalrymple ; and such is likewise the case
with their successors. It could not, in truth, be otherwise in
the pathology of an organ the diseases of which have been, in
a qualified sense justly, styled an epitome of those of the
whole frame.

Other incidental, but not necessary, evils result from this
splitting into fragments of our professional practice. The
popular success which so often attends an exclusive pursuit is
a temptation to the production of crude compilations, contain-
ing premature generalisations and authoritative expression of
opinions, which the experience of the writers in no way
justifies. And I would venture to add, that early success in
practice is not the boon which many young men are disposed
to regard it; and I am sure it is, in the aggregate, detrimental
to the science of the profession which their natural endowments
calculate them to illustrate and adorn, There is a risk that
they will acquire merely empirical knowledge if their time is
at once absorbed by the exacting requirements of active practice.
In spring time the seed must be sown ; and it is well that the
early energy of youth should be devoted to those scientific

_pursuits which at once elevate the standard of the student’s

qualifications, and which have contributed largely to the
development of surgery as a science. Sure I am that the
fruit of many a promising worker’s time has been lost to the
profession in consequence of the premature engagements of a
successful practice—a misfortune which rarely befals him
whose ambition it is to acquire a reputation as a general
surgeon ; whereas the history of our profession supplies many
striking instances, among our distinguished surgeons, of the
fruitful cultivation of science in their youth, as well as of the
permanent influence such early devotion of their time and

talents has had on their own future career.
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[t may be objected, Sir, that this subject, to which I have
ventured to call attention, affects only the metropolitan cities,
and, in a minor degree, our large provincial towns. This is,
in one sense, true ; yet the prejudicial influence on education
must be felt throughout the breadth and length of the land, if
special hospitals are to absorb the public practice, and exclusive
practitioners are to monopolise the public confidence. But I
will not pursue this question further. Perhaps I have already
dwelt too long on an innovation which, I apprehend, contains
within itself its own corrective.

As I have frequently employed the expressions ¢ Science *’
and ¢ Principles ”’ in reference to the study of surgery, it may
be convenient that I explain what meaning, in this relation,
I attach to these words. I believe that the principles of surgery
are too often regarded as derived directly from observation
only, without inductive reasoning founded thereon. But there
are greater truths beyond the immediate ken of our senses.
Science deals with the mutual relations of objects observed or of
facts recorded ; it implies classification, arrangement, harmony,
and the development of knowledge based on admitted truths.
Thus, independent facts are not to be employed as precedents
only; they must be subjected to the test of comparison,
grouped into classes, and moulded so as to form the basis on
which intelligible principles of practice may be founded.

The successful pursuit of the loftier walks of science im-
plies a high order of intellect. To observe assiduously, and
even to apply, judiciously, acquired knowledge, does not con-
stitute even the ordinary man of science. To possess a just
claim to this title, he must cultivate the habit of estimating
correctly the evidence of his senses, and of judging between
that which is simply matter of opinion and that which is true :
and he must also further possess the qualifications to weigh,
compare, and analyse, and the capacity to educe just conclusions
from his premisses.

Lf the foregoing remarks are just, I think that the inference




"l

|

14 LECTURE 1.

which I desire to draw from them may be conceded ; viz., that
long observation and practical experience are not the only
measure of the surgeon’s capacity to practise his profession
successfully ; because, if he trust to precedent alone, he does
not practise scientifically. And I am the more anxious to
insist on this view, as the public estimate of professional capa-
city is, unfortunately, measured by a very different standard.
It might be an interesting subject for speculative inquiry, were
this the place and time, why charlatanism of the most papable
and shameless character should so readily impose on the cre-
dulity of even the educated public. The responsibility of this
anomaly does not rest with the profession, but is due to the
partial education of those who are deluded, and to their con-
sequent inability to distinguish between the claims of scientific
cultivation and ignorant pretension. [ remember a passage in
the preface to Dr. Whateley’s ¢ Elements of Logic,” in which

‘the author defends the study of this science with his usual

acumen and pointed felicity of illustration. “A sailor,” he
remarks, ‘ will perhaps despise the pretensions of medical men,
and prefer treating a disease by common sense ; but he would
ridicule the proposal of navigating a ship by common sense,
without regard to the maxims of nautical art.”” And so, he
proceeds to points out, with respect to other special pursuits,
educated persons would not recommend a reliance on common
sense alone, to the neglect of those systems of rules which, in
their respective arts, have been deduced from scientific rea-
soning aided by experience. Let us hope, as I am disposed to
anticipate, that, when a larger infusion of the scientific element
is mixed with the literature taught in our public schools and
universities, the status and acquirements of the professional
man will be more justly appreciated, because better understood,
by the public.

On the other hand, the early instruction of our young men
must ever have an influential bearing on their future career ;
and the habit of looking beyond that which is presented to the
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observation of the senses cannot be too soon instilled. In
almost every walk of life we see the same truth exemplified,
whether it be in the philosopher, the artist, the soldier, or the
mechanic. It is not the man of precedent who rises above the
level of mediocrity ; but it is he whose capacity enables him to
avail himself of combinations which elude the ordinary observer,
and whose foresight appears to endow him with an intuition,
which is, in reality, the offspring of deep study and careful
thought. In a sound preliminary education we have the best
guarantee that these mental requirements will be satisfactorily
fulfilled.  Our profession may be congratulated on the progress
which has been made of late years in securing a higher
standard of preparatory education in those who aspire to prac-
tise medicine and surgery ; and I think, Sir, that this College
has no reason to be ashamed of either a tardy recognition of
this important step, or of indifference or laxity in the effort
to realise it. Yet it is to be regretted that there must
be a limit to the required qualifications both for the study
and practice of medicine. Unfortunately, the inducements
which now exist for young men to enter our profession are
not of such an alluring character, in comparison with other
engagements, as to admit of the introduction of further im-
pediments by applying a too rigid test of scientific proficiency.
The law of supply and demand might, no doubt, regulate

admission to the profession, if a corresponding  principle

determined the remuneration of the practitioner. If such

were the case, there could be no objection to an exclusive

standard. But we know this is not 50, either in public
appointments or in private practice ; and the necessary con-
sequence of such a standard would be to starve
service, and to deny to our tee
supply of qualified medical men.

the public
ming population a sufficient

To return from this digression.

5 The influence of a recog-
nition of

the principles to which I was referring is apparent
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equally in the diagnosis and treatment of disease : in diagnosis,
by the enlarged view which is taken of all the particulars of
the individual case, meting out a due value and proportion to
each; and by comparison with others, similar in all or some
of their features : but most conspicuously so in instances where
no precedent for comparison exists, and where an opinion
must be formed by the observation of remote analogies, from
the history of the case, the hereditary tendencies of the patient,
and a variety of incidental circumstances which have only an
indirect bearing on the questions at issue. In surgical treat-
ment, still more will simple general principles be found efficient
guides in practice. But, whether in diagnosis or treatment,
the accomplished surgeon brings to the task an accurate
acquaintance with the structure and functions of the human
frame, and, as far as our knowledge extends, a clear perception
of the various relations of sympathy and vicarious action in
different organs ; so that he may read aright the pointing of
the hands upon the dial, and know with confidence where and
how to give assistance. But self-reliance is not the only
attainment which familiarity in the treatment of disease brings
with it. Trust in Nature’s unaided efforts seems a simple
lesson to learn; yet, I apprehend, there are few of my elder
hearers who will not echo the remark, that it is only as years
pass by that this apparently rudimental knowledge is acquired.
The readiness to interfere yields only to the conviction which
is gradually’ forced upon us, that it is safer and wiser in this
respect to follow than to lead ; more judicious to withhold
interference until we see clearly the necessity for action, and
then to act promptly and decidedly ;—taking, in short, for our
guidance, those principles which were so ably enforced and
exemplified by yourself, Sir, when you fulfilled the duties of
the office I now occupy.

It would serve to abate our exaggerated reliance on our
own resources, and to enhance our faith to those of Nature,
f we could more familiarise our minds with the true character
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of the phenomena which we are accustomed to regard and to
treat as disease. These phenomena find their expression espe-
cially in the nervous and vascular systems ; yet how rarely can
they be interpreted as other than essentially curative in their
nature. The excitement, both local and general, which attends
the introduction of a poison into the system, and the train of
symptoms which accompanies the eliminative effort, are so
many steps in the direction of reparation ; and such is likewise
the case in severe mechanical injuries to the frame. The ulcer,
slough, or abscess, are necessary preliminaries to, or accompani-
ments of, repair, though often destructive in their excess.
And the surgeon who has been conversant with such cases will
watch anxiously for the reaction which follows the shock of an
injury or operation, and estimate thereby the reparative power
of his patient. I shall have frequent opportunity, in the suc-
ceeding lectures, of illustrating this remark, and of showing
that Nature’s resentment of an injury is the measure of her
ability and purpose to repair it; that the tranquil, unrufed
state of the nervous and vascular systems is often a deceitful
calm—the index of feeble power, the precursor of inaction, and
the harbinger of death.

The intimate alliance which exists between the vascular and
nervous systems, their interdependence and mutual reaction,
are the sources of numberless complications, which, whilst they
often perplex the scientific practitioner, are unintelligible to
him who expects to find in the records of the past an exact
rehearsal of the present. This remark applies with peculiar
force to the class of injuries which I propose to consider.
In many visceral lesions the nervous and vascular systems are
immediately implicated ; in all they are necessarily more or
less involved ; and the numberless sympathies which result
demand both sagacity and patient research to unravel, and
to rfeﬁ:r them ‘to their several sources. And it is often upon
the just interpretation of the phenomena springing from these
sympathies, that the correctness of the surgeon’s opinions

2
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and the fitness of his treatment much depend. But the sub-
ject of Diagnosis has a far wider basis than this. The etymo-
logy of the word implies breadth and penetration ; and these
are qualities which are especially required in studying the signs
and symptoms by which diseases are distinguished and identified.
This single word includes a moiety, and a large moiety, of
scientific medicine and surgery. Even with it, much of medical
practice is empirical ; without it, medicine could have no claim
to be classed as a science ; and surgery could scarcely be said
to have existence, except, as was the case in barbarous ages, as
a blind and cruel handicraft, rarely benefiting those whom it
pretended to relieve, but mutilating and sacrificing many at the
shrine of its ignorance. Happily, the qualifications for sur-
gical diagnosis are within the reach of all who have the oppor-
tunity of study, and bring an earnestness to their work ;
though it must be admitted that natural endowments are not
without their influence in assisting their possessor to a rapid
and precise judgment regarding the disease of which he may
have to determine the character. Yet, as I just now remarked,
I am disposed to regard the discernment, popularly attributed
to sagacity or an intuitive perception of that which escapes
common notice, as really the fruit of patient study and accurate
observation, conducted by a well-balanced and educated intel-
Ject, of which the conscientious love of truth is predominant
characteristic. A bold and shrewd conjecture of the charlatan
may be occasionally correct, and may dazzle the ignorant ;
whilst the many failures are kept out of sight, or accounted for
by explanations or excuses which impose too readily on the
uninitiated, who are singularly incompetent to appreciate the
long and tedious process by which the scientific practitioner
attains that tact and aptitude in the diagnosis of disease, which
expresses itself with the modesty and misgiving often appro-
priate even in the most experienced—appropriate, because he
knows, as others cannot imagine, how many sources of error
surround him; how many accidental circumstances may in-
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fluence a conclusion which, to the superficial inquirer, appears
inevitable.

The special education of the senses—the agents in observing
—has its import, in common with the calm and dispassionate
consideration of the information they convey to the mind. Yet
with all the acquired preliminary knowledge which physiology
and pathology supply, with all the penetration in observing, and
all the delicate tactand distinguishing refinement of eye and ear,
which experience alone can impart, the diagnosis ef disease
and injury is often rendered obscure and perplexing by some
novel circumstance, or by some accidental peculiarity which
taxes the sagacity of the surgeon to the utmost. The con-
currence of ewo forms of injury in the same locality, such as a
fracture and a dislocation ; the distortion or unsymmetrical
development of limb consequent on occupation or habit; the
modified expression of disease dependent upon temperament or
excess,—these are conditions which illustrate my remark, and
which meet the surgeon at every turn in his daily practice.
Again, deformity, or other consequence resulting from pre-
existent disease or injury, often masks a present malady.
These cases are so frequently brought under the observation of
the hospital surgeon, that scarcely a week passes without
examples being offered to his notice. But they are not there-
fore the less perplexing, especially as patients are often un-
willing to admit a relation between circumstances which they
cannot themselves appreciate ; and thus, sometimes in igno-
rance, sometimes wilfully, they mislead the surgeon,

In other instances, a misapprehension of the true nature of
the case may lead to an incorrect history being given ; or,
again, the history may be true, but perverted by some precon-
ceived opinion transmitted to the surgeon. In illustration of
this source of complexity, I may refer to necrosis of bone ; not

S0 much because it may mislead, as to exemplify, in a striking
class of cases, the diffic

ulties which -are sometimes thrown in
the way of diagnosis.
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The history of necrosis from acute ostitis is generally intel-
ligible enough ; but the recognition of the original inflam-
mation of the bone or periosteum would appear to be less
simple, if we may judge by the frequency of its being over-
looked, or rather masked, by the attendant symptoms. Ex-
posure to cold and wet is a rife source of ostitis and periostitis ;
so it is of rheumatism. Both are attended with suffering,
more or less localised, and likewise with febrile disturbance.
Hence, these cases of recognised necrosis are transmitted
to us, either as the sequel of rheumatism, or as consequent
on fever. Whereas the acute suffering, not infrequently of
the severest kind, and the corresponding constitutional or febrile
disturbance, are both due to the inflammation of the bone or its
investing membrane. Thus—to give one or two typical cases
—a young sailor was hurt on the thigh, and this injury was
followed by an attack of so-called rheumatic fever, and subse-
quently an abscess formed. When admitted into the hospital,
the shaft of the femur was the subject of necrosis. A lad,
after repeated exposure to cold and wet, was attacked with
fever ; the right knee and shoulder being, at the same time,
much swelled and very painful. His medical attendant appears
to have at first regarded this attack as rheumatic fever ; but,
the symptoms assuming a low type, he afterwards pronounced
the fever to be typhus, and treated it accordingly. Ten days
before I saw him, an abscess opened over the shoulder, and
the upper extremity of the necrosed shaft of the humerus
presented itself. I subsequently removed the entire shaft
as a single sequestrum. ‘These cases are typical of a large
class which come to our hospitals for treatment. The
apparent obscurity of their early history is not real to those
who are conversant with this disease; yet the examples may
serve as illustrative of the difficulty in diagnosis to which I
referred.

But there are phases of resemblance, in the early stage

especially, of diseases and injuries, which may defy the most
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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.
T'he 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 fuctuated. The disease proved to
be aneurism, extending from the upper part of the popliteal
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artery down to its division; the sac was partially formed of
arterial wall, which appeared to have given way in several
places, causing extravasation among the muscles to a limited
extent, the greater part of the sac, however, being bounded by
a membrane, apparently adventitious, and in some places
exceedingly thin. The sac was very large, and contained much
soft, dark coagulum.

Negative evidence is often of the utmost importance in
surgical diagnosis, where the positive symptoms, from their
obscurity and the hidden or inaccessible locality of the disease
or injury, evade the search of the surgeon. This is remarkably
the case in visceral lesions, especially of the head and abdomen.
In fact, the treatment of such cases is often determined by the
absence of symptoms which, from many existing features,
might have been expected to be present. I shall have the
opportunity of exemplifying my meaning by reference to cases
of injury of the skull, where the external mechanical lesion is
unaccompanied by the usual cerebral symptoms; and, if the
time permit, by instances of those obscure affections of the
abdominal viscera, in which the cause of obstinate and pro-
tracted constipation is a subject of speculation, on which the
life of the patient may hang.

Diagnosis is rarely a matter of simple curiosity, but is usually
of vital importance to the patient; and especially so where the
alternative of operative interference has to be entertained.
Even when the question, in the abstract, of the propriety of
operating admits of none but a positive solution, there are many
subsidiary considerations which press themselves on the atten-
tion of the reflecting surgeon, apart from the details of the
operation itself. He is bound to weigh these considerations
carefully, without, however, allowing them to exercise an undue
influence on the main question before him. The conditions
which demand or forbid an operation must be determined by
the general state of the patient, as well as by circumstances of

a purely topical natufe.
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Among the general considerations are—the constitutional
contamination or origin of the disease ; the temperament and
habits of the patient ; the soundness of important organs ; the
existing condition as regards the effects of shock and loss of
blood, and the prospective risks attending these and profuse
and protracted suppuration, as consequences of operating. The
chief topical considerations are—the reasonable hope held out
of removing the disease, or of affording compensating relief ;
and the amount of mutilation which may be entailed. These
appear to me the various circumstances associated with dia-
gnosis, where an operation is contemplated ; and I need not
add how much the success of any operation depends on the
period selected for its performance, and the previous prepara-
tion and subsequent treatment of the patient. There are
other adventitious and extraneous circumstances, which must
not be overlooked where they present themselves. I refer to
atmospheric variations and epidemic and endemic influences
which may happen to prevail. On some of the more impor-
tant of these points [ shall offer some observations in my next
lecture, when discussing the subject of Symptomatology.

But I cannot dismiss this allusion to operative surgery without
remarking on the disparagement and commendation to which
this branch of our art has been subjected—often unjustly so, as
I venture to think—by both its detractors and eulogists, from a
misapprehension of the true relation of manipulative skill to
surgical science. The claims of surgery to be regarded as a
science, and the privileges of its professors, have expanded, as the
chirurgery has assumed its proper position, in subservience to
those higher attainments which characterise the educated sur-
geon. I would not undervalue the clever performance of
operations ; for such success implies the possession of acquire-
ments which do not meet the eye ; and manual dexterity is an
essential qualification in him whose business it is not only to
decide what should be done, but also to do it. Yet, although
the mere facility of execution is, after all, only a question of
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mechanical dexterity, it is often regarded by the thoughtless
with an admiration which is as exaggerated in degree as it is
humiliating to the operator. No surgeon worthy of the name
would, I apprehend, now covet to be described as “ audax in
periculis, animo immisericors;” yet such characteristics are
implied by the language in which operative feats are sometimes
described even in the present day. The merit of a well-
conducted operation consists less in its rapid and skilful per-
formance than in its fitness and the care with which it is
planned ; the arrangement of each step with anxious fore-
thought, and the anticipation of obstacles and preparations to
meet them, demand qualifications which test the resources of
the surgeon ; and the success of an operation depends at least
as much on the possession of these qualifications as on the
exercise of manipulative skill. There is this peculiarity in
surgery, as compared with other professions in which science
and art are combined, that the mind which plans and the hand
which executes belong to the same individual. The soldier, the
architect, the civil or military engineer, frame plans which
others have to carry into effect ; yet the credit of the execution
is justly theirs, for often the actual agents are ignorant of all
but the details in which they are engaged. I think there is
sufficient similarity in my illustrations to justify the parallel ;
and, though I am aware that the mechanical skill exhibited in
bricklaying is not very exalted, yet, in some of the higher
branches of manual engineering, the ability to execute well is
acquired only by long apprenticeship, patient toil, and a com-
petent knowledge of mechanics.

In the few general remarks which I have made respecting
the determination of the nature and the site of surgical disease,
I must not omit to notice an attribute, without the possession
of which the most accomplished pathologist may find himself
at fault in the presence of his patient. Precision in diagnosis
does not depend so much on the analysis of minute details and
on the detection of every trifling symptom, as on sagacity in
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eliminating all that is unimportant, and ability in selecting and
giving due prominence to the salient points of a case. Success
in practice probably depends as much on the development of
this faculty as on any other single cause. In some individuals
of great acquirements, their very store of learning becomes an
incumbrance from want of tact in using it. Even pondering
over the details of an anxious case long and wearily often unfits
the surgeon for giving a lucid and independent opinion, where
his diagnosis would be clear and explicit if he came fresh to the
subject. He has approached, so to speak, too close to his
patient, and the perspective of the picture, which the symptoms
in the aggregate present, is defective. In such instances the
value of a second opinion is obvious. Irregular practitioners—
charlatans—are well aware of the value of selecting some con-
spicuous feature in a disease, and of professing to direct their
treatment towards its removal. But, generally speaking, either
in ignorance or from wilful concealment, the true nature of the
disease is veiled, and the patient’s attention is, in like manner,
diverted from the really efficacious part of the treatment, and
fixed upon some so-called specific, which is, at best, Innocuous ;
and it is well for him if it be not mischievous ; perhaps, fatally
s0. As in medicine, for example, diseased lungs are thus
treated, so, in surgery, are diseased joints; beside numberless
other ailments which flesh is heir to.

The peculiar qualifications to which I have alluded, as
necessary for prompt and sound diagnosis, are exemplified in
other engagements in life ; and the failure to fulfil them satis-
factorily is dependent on the same mental peculiarities, exag-
gerated by training. I remember being much struck with an
instance of this, narrated in the biography of Laplace. The
Emperor Napoleon, when First Consul, was anxious to show his
high esteem for the philosopher, and his appreciation of science,
in which he was himself no superficial student, and appointed
Laplace to an important post among his ministers ; but he soon
discovered his mistake. The man of abstract science—the
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;! ' profound mathematician—was found entirely incompetent, not
B from want of knowledge, but from an excess of accuracy which
i i compelled him to investigate personally every subject which
came under his notice, with such minuteness as to arrest the
'i 1] . . . . .

4t progress of business, and to blind him to the relative import-
ance of various points submitted for his judgment,—defects
which ill suited the practical and impatient temper of his

-i; imperious master. He was soon suspended; and the com-
| mentary of his patron was, that ¢ Laplace, though a mathe-
i matician of the highest rank, looked at no question in its true
point of view. He was always searching after subtleties ; all

e  mm—  — —

| his ideas were problems, and he carried the spirit of the
h'i | infinitesimal calculus into the management of business.”

I I fear it will be thought that I have been tedious and
- desultory in these introductory observations, and that I have
| dealt in trite platitudes which have but little direct relation to

wished to say these things, and I trust that I have not misap-

T| the immediate subject of these lectures. It may be so; yet I
prehended the purpose of the founders of this professorship, nor

'-:.: presumed upon the liberty which my position confers, in sup-

|
i | posing that it is neither inconsistent nor irrelevant that I should
il avail myself of this public opportunity to give expression to my
i opinion on questions which I consider to be of vital interest,
: not only in the cultivation of surgical diagnosis, but in the
influence they exercise on the progress of surgery as a science.
In medicine, empiricism has its justification in necessity ; but,
in surgery, it is without such apology, and degenerates from its
original and worthy meaning to that popular and degraded
interpretation which modern conventionalism has applied to it.
il Empirical surgery is a paradox, or, if it be not so, it is an
' imposture. I do not mean to affirm that experiment in surgical
I practice is never to be justified ; but he who undertakes so
il serious an experiment as an operation, without a reasonable
belief that benefit will result to his patient, and without a
it careful consideration and rational explanation of the grounds of
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that belief, assumes a responsibility which ignorance and teme-
rity may explain, but cannot excuse.

It is true that the successful cultivation of surgery demands
not only careful and patient observation, but independence of
thought tempered by cautious reflection. Without these quali-
fications self-reliance becomes rashness, and ceases to be that
resource which it should be to the surgeon in diagnosis, as it is
his unfailing stay in action. Such, at least, Sir, is the lesson I
have been taught; or, to speak more correctly, the model
which has been set before me by the great masters of our art,
from whom it has been my privilege to learn ; and by him in
particular whose name I have already mentioned incidentally in
this lecture as my own honoured master. Mr. Travers is above
any culogy to which [ can give expression; but I may be
excused for offering this passing tribute of respect to one for
whose memory I retain an affectionate reverence, and whose
philosophic mind must leave its lasting impress on our pro-
fession.

Inan eminent degree did John Hunter strive, by his example,
to give a scientific tone to surgery. 7Tiis was the great object
for which he lived ; #his the great result of his laborious life.
He condescended to every detail ; he accumulated his materials,
shaped them, and put them together ; and thus reared an edifice,
which is not only an imperishable memorial of the genius of
the builder, but an enduring protest against an impatient thirst

for fame, and the use of illegitimate means in the effort to
secure it.




LECTURE II.

Symptoms and Signs.— Antecedent Condition of Patient: his
Habits, Temperament, and Occupation—Exciting Causes of
Injury or Disease.— Existing Subjective and Objective
Indications.— Signs, Certain, Egquivocal, Negative, and
Aecidental.—Sources of Obscurity and Fallacy.— Functions
of Animal and Organic Life.—Intellect, Expression, Colour,
Volition, Sensation, Excito-motor Phenomena.—Rigor, Spe-
ctfic Sensation.

Mgr. PresipENT AND GENTLEMEN,—An accomplished and
eminent physician, when speaking in his lectures of the value
of diagnosis in medicine, and of its forming * the indispensable
basis of all advances in physic as a practical art,” goes on to
observe that, * almost all we know concerning the proper treat-
ment of the sick is originally derived from observation, nst of
the nature of diseases, but of the effects of remedies.” This
apparent paradox embodies an important truth, as it is em-
ployed by its author in application to the practice of physic ;
because, as I took occasion to remark in my last lecture, the
action of medicines can be learned only by experience, such
knowledge being, for the most part, purely empirical, but, at
the same time, essential in the medicinal treatment of disease,
Yet it is equally certain that the most accurate acquaintance
with therapeutics must be unavailing, unless the capability of
identifying disease be also possessed ; and it is thus alone that
empiricism and science combine to make the accomplished phy-

sician. In surgery, apart from the medical treatment of our
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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
SUTgery ; a nearer approximation in our several pursuits, and
an identity of interest in the investigations of the several co-
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labourers in the cause of humanity—an association which
should never have been disturbed by jealousy or rivalry, by
pharisaical derision of empiricism on one side, and by contempt
for handicraft on the other. Much has been accomplished in
this welcome change even within my short memory ; and much,
I may add, is due to the present high educational standard of
that class which forms the bulk of our profession, and which,
as embodying the scientific cultivators of both medicine and
surgery, constitutes the great bond of union between the more
exclusive branches of our common calling.

The evidence by which we judge of the nature of a surgical
disease or injury, or, in other words, by which we form our
diagnosis, is derived from various sources. Many antecedent
circumstances in disease, and many concurrent circumstances
in accidents, have to be carefully ascertained and considered,
and this inquiry constitutes the Aistory of the case. Any devia-
tion from a normal condition, whether functional or organic,
is called a symptom or a sign ; and it is either by the positive
information supplied by the presence of such signs or symp-
toms, or, it may be, by the negative evidence afforded by their
absence, that we judge of the nature of a disease or accident,
and of the treatment which should be adopted for its relief,

In the foregoing paragraph I have employed two words,
¢« symptom” and ‘“sign,” as if they were convertible ex-
pressions, to which the same meaning is attached ; and yet this
is not exactly the case. Even the etymology of the two words
would seem to justify some distinction between them. The
Latin word signum (itself of doubtful Greek origin) is more
positive and emphatic ; it implies the evident manifestation of
what it denotes ; whereas the Greek word svprrwpa conveys
to the mind the idea of concurrence and accident combined.
By this I mean, not the concurrence of various elements by
which a diagnosis is formed, but the coincidence of an accidental
circumstance with, and denoting the presence of, that which is,
as opposed to it, essentially the disease. And this definition is
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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 to
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 majority of instances the previous history
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is an important element of information, as bearing upon the
treatment, and requires careful investigation, while it tests the
ability and discretion of the practitioner. Not infrequently
the simple nature of the malady or injury, or the intelligence
and good sense of the patient render the task an easy one,
but very often the surgeon has to contend with a variety of
adverse circumstances in this investigation. The antecedents
may, in the patient’s estimation, be overrated or underrated ;
he may attach an undue importance to some, whilst he conceals,
either wilfully or ignorantly, others. In some instances
patients are indisposed to answer any inquiry, and in others all
suggestions are acquiesced in with a readiness which negatives
the value of every reply. Leading questions may be requisite
to elicit information, or they may be fatal by inducing assent,
in compliant or fanciful clients, to every inquiry. Thus, both
patience and sagacity are taxed in this investigation, and fre-
quently it is only after both are well nigh exhausted, that a
true history of the antecedent condition of the patient
is acquired.

The circumstances into which it behoves the surgeon to
inquire may be classed under two heads; viz., those which
are associated with the general health, habits, occupation, tem-
perament, and constitution of the patient, and those which
more especially pertain to the existing disease or accident, and
which constitute predisposing and exciting causes of the
malady he has to deal with. There are few surgical cases in
which the general antecedent condition of the patient has not
an important bearing on the treatment and prognosis; and in
many instances likewise a just diagnosis is dependent on an
accurate acquaintance with the previous history of the patient.
This is especially the case in large cities where life is more
artificial, and the over-stimulation of the circulation, with
insuflicient exercise, is so common. Thus, it may be pre-
dicated with tolerable certainty of the gin-tippling mechanic or
of the beer-drinking drayman, that they will bear injuries and
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operations badly ; that their re-active power is fgeb]e, 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 wented 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—
2 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 Chistory 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 disorderse?
Gout modifies or aggravates the intensity of inflammation and
influences its results; but still more potentially does syphilis
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often mar reparative effort, and predispose to local results which
would not occur in a healthy constitution. Under these cir-
cumstances, the necessity of treating the constitutional condition
in order to cure the local complaint, proves the importance of
an accurate diagnosis in such cases.

The temperament of the patient, both physical and moral,
has often a material influence in determining the course of
action of the surgeon, where the responsibility of a serious
operation is thrown upon him ; and undoubtedly peculiarities
in these respects require due consideration where every element
of information may assist in clearing away the obscurity of a
doubtful diagnosis, The nervous excitability of one patient,
the frigid impassiveness of a second, or the uncomplaining
docility of a third, may so far modify the symptoms resulting
from the same lesion, as materially to mislead the medical
attendant, if unobservant of these peculiarities. No less does
physical temperament produce similar qualifying results ; and
injuries are differently resented by patients belonging to the
sanguine, bilious, or nervous type.

The occupation of the mechanic or artisan, which demands
the special use of certain muscles, or in which some constrained
position is more or less constantly maintained, not infrequently
entails unsymmetrical development, and even a certain amount
of deformity which, if overlooked, may mislead the surgeon
when treating an injury. In my last lecture, I took occasion
to remark upon this fact, which should not be disregarded in
cases where the diagnosis is not clear, and may owe its obscurity
to this cause. And instances are not wanting, in which, even
amongst the better class of our patients, a knowledge of their
ordinary engagements may throw light of considerable value on
the nature and consequences of injuries or diseases of which
they are the subjects; and such information may serve to
guide the surgeon, not only in his diagnosis, but in his treat-

ment.
The direct or exciting causes of surgical disease or injury
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are many and various, but may, as regards the latter, be classed
chiefly under extremes of temperature and mechanical violence,
which produce results differing as widely in  their degree as in
their nature, according to the intensity of the agent, or the
susceptibility of the recipient. A precise acquaintance with the
character of the exciting cause and the manner of its infliction
is always desirable, and often essential in forming a correct
diagnosis ; e. g., in penetrating wounds, the form, size, sharp-
ness, and other characteristics of the weapon, enable the surgeon
to determine the probable depth of a wound, and to conjecture,
if not to ascertain positively, the extent of the injury and the
parts that are implicated. Again, the diagnosis of injuries at or
near to the ball-and-socket joints is materially aided by a
knowledge of the way in which the accident occurred ; direct
violence suggests fracture, and force indirectly applied points to
dislocation. So uniformly almost is this the case, so rare are
the exceptions, in the shoulder joint, that a clear and well-
defined description of the manner in which the injury was
inflicted is alone sufficient, in nearly all cases, to determine the
nature of the lesion, whether it be dislocation or fracture.

Yet, whatever the value of the knowledge acquired by
reference to antecedent circumstances, the existing condition of
his patient is the chief source of information upon which the
surgeon must rely, in forming a diagnosis of the disease or
injury he has to treat. The changes which are thus offered
to his inquiry may be classed under two heads, viz., subjective
and objective, or those which are simply functional, and those
which are sensible. Each of these possesses a value in itself,
though in general its importance is very much enhanced by
association with other indications pointing in the same direction.
Many subjective indications or symptoms are to be ascertained
only by inquiry of the patient, and especially so those which
have reference exclusively to his own feelings, such as the
presence, character, and localisation of pain; but others, such
as the state of the tongue and of the circulation, are tested by
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the senses. Objective signs are exclusively sensible, and the
aid of all the senses is called into requisition in determining their
existence and their nature. Adventitious assistance is frequently
of much value in helping the surgeon to a correct diagnosis ; as,
for example, the microscope in suspected cancer, the stethoscope
N aneurism, accurate measurement to test the symmetry of
opposite sides of the body, and the exploratory needle in doubt-
ful tumours. To these I may add the ophthalmoscope, the
laryngoscope, and an instrument with the more comprehensive
title of endoscope, for the use of those who are inquisitive
respecting more remote regions in the interior of their patients.
Even in subjective symptoms such artificial expedients are often
adopted with advantage, and the condition of the secretions,
the capacity for developing heat, or the character of the pulse,
are ascertained by chemical analysis, the thermometer, or the
sphygmograph.

It is not my intention to detain you with a detailed description
of all the symptoms and signs with which it is the business of
the surgeon to familiarise himself, although it is my wish and
design to classify and comment briefly on the more important
and significant ; but I shall venture first to occupy your
attention for a few moments with some remarks on the relative
value of these indications of disease or injury, individually or as
noticed in association with each other ; and on some sources of
obscurity and fallacy to which they are obnoxious.

The importance or worth of a diagnostic sign or symptom
depends upon its more or less pronounced character; or, in
other words, upon its being certain or equivocal. In some
instances, a solitary sign, such as abnormal mobility in fracture
of a long bone, or transparency in a scrotal tumour, or the
audible ring of a stone in the bladder, is characteristic or
pathognomonic of the injury or disease with which each is
allied. But in many more it is by the association of signs with
each other, or with symptoms, that their value becomes ap-
parent, Thus, pulsation alone is insufficient to characterise an
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aneurism, because other tumours likewise pulsate ; but if we
find associated with this sign a diminution of the swelling when
the supplying artery 1s obstructed, and an expansive return to
its previous dimensions as soon as pressure is removed from
the vessel, each sign imparts a significance to the other, which
alone it does not possess. In this way an accumulation of
evidence may be elicited, amounting to actual demonstration,
leaving no room to doubt the nature of the case which is under
investigation.

Not infrequently negative evidence has an important bearing
on diagnosis. The presence of many symptoms and signs may
point to a certain conclusion 3 but the absence of one particular
indication may suffice to counterbalance all the positive evi-
dence. ‘This is occasionally exemplified in the diagnosis of
tumours. Again, a tranquil pulse may be the only proof
that suspected inflammation is not present,—the diagnostic
distinction between cerebral excitement and inflammation.

But the value of diagnostic testimony to the existence of
disease or injury varies with the capacity of the observer.
The careless inquirer may overlook indications which are
readily detected by the observant practitioner ; or experience
may teach various surgeons to place a different estimate on
what they notice. Some have more tact in discriminating
what is important, or in eliciting proof of what they are
seeking for; in fact, it is in surgery as it is in medicine,
that the senses must be well educated, the judgment well
balanced, the fruits of experience well stored and readily
accessible ; and beyond all, there must be, as I have already
insisted, such classification of acquired knowledge as shall con-
stitute 2 sound code of principles on which to rest, where
experience is at fault and precedent fails.

Among the many tests to which the tact and judgment of
the surgeon are subjected, is that of the aceidental presence
of signs or symptoms, and the relation, if any, which these
may have to the subject under consideration. The relative
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value of concurrent signs I have already referred to; but the
present is a separate question, and often one of much delicacy.
It is far from rare to meet with such peculiarities as I allude to.
They may be due to circumstances quite independent of the
existing malady ; or they may be allied with it, but without
possessing any intrinsic value in determining the diagnosis in
the case. They constitute for the most part the category of
what I may term the “remarkable features” in the early
cases, and especially the operations, of young surgeons,—
features which cease to be remarkable, and which are esti-
mated at their true value as experience ripens, Yet, on the
other hand, some of these accidental or occasional concomi-
tants are fraught with a deep and peculiar meaning to those
who know how to read them aright ; they are as the floating
feather, showing the course of the current of air or of the
silent stream.

The coexistence of various signs or symptoms suggests the
consideration whether they are consistent with each other, and
how far they are diagnostic of the injury or disease which is
suspected. In this investigation it becomes the duty of the
surgeon to unravel the tangled web, and to ascertain the
simplicity or complexity of the case before him. The con-
currence of dislocation, with fracture near to a joint, may
give rise to such a complication ; and the diagnosis of such
injury is thereby rendered more obscure. Many opportunities
will be afforded me of exemplifying this rife source of difficulty
in the diagnosis of visceral lesions. These obscurities are
sometimes intensified by the more urgent symptoms assuming
such a predominance as, in part or entirely, to mask those of
less prominence, though not of inferior importance in arriving
at a correct conclusion. The sensations of the patient,—the
pain he suffers, or the swelling of an injured part, are rife
sources of obscurity in such circumstances, and necessitate
delay in acting, on account of the difficulties they entail. Or,
again, the surgeon may be misled by deception on the part
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of the patient; and this source of embarrassment, as I have
already observed, is not always wilful. His ignorance of the
elative value of this or that indication may induce him to
give prominence to one symptom, whilst he conceals another ;
or he may have some unrevealed motive for misguiding his
medical attendant. Hysteria often perverts symptoms, by the
substitution of those which are its peculiar attributes ; or the
acute or chronic effects of intoxicating drink may entirely
alter the phase of indications, which would otherwise stand
out in bold relief.

Another source of obscurity is the functional derangement
consequent on the sympathy of different organs ; such, for
example, as arrested or excessive secretion, irritability of the
stomach or bowels, obstinate constipation, dyspncea, convul-
sion, paralysis of the bladder, and a host of other sympathies,
come familiar in their interpretation, others unintelligible to
us. The influence and effects of prior treatment also often
call for the scrutinising attention of the careful practitioner ;
for in them we find an explanation of modified or qualified
symptoms, which would be otherwise a prolific source of fallacy
in diagnosis ; and which sometimes suggest the wish that the
case had been transmitted to us without this additional source
of obscurity. The earlier treatment of strangulated hernia,
of retention of urine, of misunderstood joint injuries, present
us with many and painful proofs of the importance of investi-
gating all that the patient has had done for him by those who
have had the earlier management of the case.

These are the chief sources of fallacy or misdirection which
occur to me to notice in connection with surgical diagnosis.
It would not be difficult to extend this list, or to enlarge upon
its details, by further illustrative commentaries on the different
subjects to which I have alluded : but this would be inconsis-
tent with the necessarily condensed style of these lectures ;
and the details of the outline I have sketched may be readily
filled in. I shall next proceed to make a few remarks on
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certain symptoms and signs which have a more special import
and significance in surgical diagnosis.

The many functions of animal and organic life are variously
influenced in maladies which it is the lot of the surgeon to
treat ; those which are under the influence of the cerebro-spinal
nerve-centre more directly, and those over which the cyclo-
ganglionic system presides more indirectly. Disturbance of the
assimilative functions, in some of its varied forms, is commonly
present in-any local lesion which is of sufficient importance to
produce a constitutional impression; and for the purpose of
correctly interpreting these deviations from a healthy standard,
it behoves the surgeon to have acquired familiarity with many
details in diagnosis, which it was formerly too much the custom
to regard as the special province, if not the exclusive privilege,
of the physician to expound. The tongue, the pulse, the state
of the excretions, all afford invaluable assistance to the surgeon
in diagnosis, and, therefore, in treatment; and where it is
needed no trouble should be spared, no means of investigation
should be considered beneath his careful attention, in order to
elicit the requisite information to guide him in forming an
opinion. Chemical analysis, especially of the urine, will throw
invaluable light on many symptoms which are otherwise inex-
plicable, and where there are no other more direct means of
learning that the kidney or bladder is the seat of functional
disturbance or even organic change. And where chemistry
fails, the microscope, with its simple lenses, or its polarising
arrangement, will supply the required information. The
varying development of heat, as tested by the self-registering
thermometer, has a significance which requires only the ac-
cumulation of facts, statistically arranged, to constitute a far
more valuable guide in diagnosis, than is the case in the present
limited state of our knowledge on this subject. It is not because
the testimony we obtain from this source is, in some instances,
apparently contradictory, that we are justified in disparaging its
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value ; such, as I remarked in my last lecture, is often the case
in the early steps of scientific investigation ; and it is Tmt
infrequently the most unpromising plant, that which requires
most jealous watching and most careful tending, which ulti-
mately bears the fairest and the richest fruit.

The state of the Girculation, as tested by the pulse and by °
listening to the beating of the heart, is too important to need a
comment. Yet many precautions are needed, many influencing
conditions are to be allowed for, and many accidental circum-
stances taken into consideration, in estimating the value of the
pulse in diagnosis. In some individuals the normal standard is
low in frequency, in others high; or the power may be feeble,
or the natural pulse strong and full ; and these conditions are
by no means determined by the general physical development,
or even by the ordinary health of the individual, whether weakly
or robust. Again, the nervous excitability of one patient, or
the stolid indifference of another, necessarily introduces a dis-
cordant element into a source of information which we would
willingly have precise. Further, the surgeon will not forget
the anatomical lesson he has learned in the dissecting-room,
that deviations in arterial distribution may, if overlooked, lead
to serious error in testing the pulse at the wrist. For these and
other reasons I think the functional derangements of the
circulation must be accepted, in many instances, with the
allowance of a considerable discount for possible sources of
fallacy, and consequent misdirection. The same remark applies
with similar and even greater force to the act of Respiration,
i.e., apart from the stethoscopic examination of the lungs. It s
from the persistence of an abnormal standard in these functions
that we derive the most valuable information ; especially when
the conclusions we draw from such conditions are fortified by
collateral evidence of another kind.

Of the Tongue, as the index of functional changes which are
otherwise hidden from our ken, I entertain a very different
estimate. This little member rarely deceives the intelligent
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inquirer ; I mean by its silent response to his queries, It tells
its simple tale truly ; and on its face we may read with certainty
not only the day to day variations of our patient, but full often
his approaching end. I would trust the tongue, if it gave me
encouragement, when almost all beside might seem to forbid
hope 5 and I should know that its glazed and brown surface tell
more plainly than the parched member could articulate, that
food is useless, the chemistry of organic life is at fault, nourish-
ment has ceased, and that dissolution is near at hand,

Turning from these organic functions, which are under the
guidance of the cyclo-ganglionic system, we will now con-
template briefly other functions which are controlled by the
cerebro-spinal centre of nerve-power, Under this head we have
to consider the intellectual faculties, voluntary movement,
common and specific sensation, and likewise the excito-motor
movements which are associated with the spinal cord as their
source or centre.

In the deviations of these organs from a healthy condition
the surgeon is deeply interested ; and especially so in the direct
appeals which are made to them in accidental lesions from
violence. In a future lecture I shall have occasion to illustrate
this subject somewhat fully ; at present I shall confine myself
to noticing the indirect influence exercised on the nervous
centres, as exemplified in the aberration of their functions from
a normal standard.

Wandering of the Intellect occurs under a variety of circum-
stances ; and, as a casual occurrence or taken per se, it is not
to be trusted with any confidence as a diagnestic symptom.
Not infrequently I have known temporary delirium to occur
after an operation, without being accompanied or followed by
any circumstance to create anxiety. This may be the result
of mental reaction after much tension or subdued feeling ; it
may be the consequence of wakeful watching, or the effect of
the anodyne administered to relieve it. It is rarely produced by
pain, unless long continued and severe ; but it often supervenes
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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 1 should express
myself more accurately by terming the latter agitation, the
former tremor. 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 t}'phoi{] 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
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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 I 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 Thalleyrand
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. ‘T 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.
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general spasm. Further, there are accidental -:ir-::urnstances
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







RIGOR. 49

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 py®mia.
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 patent, 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,
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of motor power. As in the latter, so in the former, the cause
of disturbance may be transient or local, or it may be such as to
entail permanently suspended function over a considerable por-
tion of the frame. The frequent coincidence of symptoms,
indicating simultaneous derangement of the exercise of voluntary
power and of sensibility, is accounted for by the anatomical
relations of the centres of nervous influence, and of their pro-
longations in the spinal canal. T shall return to this subject in
a future lecture ; but there are certain conditions associated
with common sensation, which it will be well to examine
at the present time, as they have a more general interest than
in their special relation to lesions of the nerve centres.

I have already remarked that intoxication has the effect of
lowering the sensibility by its direct influence on the brain. I
have observed a similar condition in severe shock, and apparently
from the same cause. Loss of blood does not induce this
effect, unless complicated with shock, or to such an extent as
to cause faintness. Hysteria influences sensibility in various
ways ; in some instances suspending it for a time entirely, in
others exalting it locally, and even generally. Depressed sen-
sibility is, therefore, an equivocal diagnostic symptom, which
may be interpreted in a variety of ways, and requires cautious
consideration. But when the tactile insensibility of any part
is complete and persistent, without evidence of nerve-lesion,
the indication is much more definite, and denotes, as the case
may be, pressure on, or disorganisation in, some portion of the
encephalic centre, or of the spinal cord. Transient paraplegia
may result from shock to.the cord ; but this symptom, under
such circumstances, is limited in duration, and has no tendency
to increase ; extension upwards of the loss of sensibility is a
fatal indication of organic or vascular lesion.

Localised tactile insensibility is indicative of pressure upon
the supplying nerve, or of some interference, material or func-
tional, with the nerve-centre from which it springs. But the
motor nerve of the face is more obnoxious to such lesion than
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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 wellsas 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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or, it may be, its mild and transient representative. As a
diagnostic symptom, this sensation is too inconstant to be of
value, and it is often unimportant by itself, though deserving
attention in concert with other symptoms, when we are
seeking to clear up some obscurity in a perplexing case.

The nerves of specific sensation evince, in their various devia-
tions from a normal standard and a healthy condition, different
states of disease in the organs themselves, which it is not my
intention, as it would be beside my purpose, now to discuss.
Unquestionably these morbid changes are of infinite importance
in the dfagnosis of these special diseases, yet it would not sub-
serve any good purpose that I should simply enumerate them ;
but they are also indicative or symptomatic of other diseases,
and this circumstance imparts to them an interest and signifi-
cance quite independent of the special affection of the organ
implicated.

With a few remarks I have still to make on this subject, I
shall close the present lecture, and resume the thread of these
general observations in the next.

The insensibility or morbid sensitiveness of the eye to light
are, when not due to any local cause, indicative of cerebral
disturbance. This is the case likewise with the other senses ;
yet this disturbance is not necessarily an organic lesion, or, if
it be, it may elude our scrutiny. This remark applies rather
to increased sensitiveness than to dulness or loss of perception.
Indeed, the former condition is closely allied with that hyper-
asthetic state of which I have already spoken, as sometimes
existing in the nerves of common sensation ; and it is frequently
met with, and diagnostic of, similar morbid changes. Yet,
since writing the above, I have met with a singular instance of
temporary suspension of sensitiveness existing in the retina, or,
more probably, in the perceptive organ in the brain. A youth,
who had fallen on his head, was admitted, with slight concus-
sion, into the hospital. His most marked symptom was total
loss of vision ; he could not even perceive light. This condi-
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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 identified with their origin. Itis not infrequentin 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
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absolute deafness is valuable in diagnosis only in connection
with other circumstances, [t may indicate suppuration within
the petrous bone or fracture at that part, when associated with
paralysis of the facial nerve. When separately affected, the
mischief may be cerebral, or it may exist in the auditory passage
or drum. I have known deafness to precede suppuration of the
mastoid cells, and, in another case, necrosis of the squamous
portion of the temporal bone,—the duration of the affection
being too long to ascribe it to obstruction in the external
canal : in one case under my care, complete blindness of one
eye, accompanied with deafness, supervened on paraplegia
following injury to the lumbar spine.

The senses of taste and smell are still more closely allied than
those of sight and hearing ; because there is not only an analogy
in their morbid derangements, but likewise a close association
and interdependence in their functions. It is rarely that one
organ is troubled without the other being involved ; the loss of
scent entails the loss of taste. But there is little to be gathered
from these morbid conditions. A disagreeable sense of odour
or taste implies perversion of the organs, which is often met
with in fever and other maladies, involving derangement of the
assimilative functions, yet without being specifically charac-
teristic, except in confirming what is learned from other
symptoms : but their successively suspended office sometimes
indicates the progress of disease in the brain, when vegetative
life alone survives ; or, it may be, as I have witnessed, that the
intellect is left to watch, unmoved, the onward march of that
advancing disorganisation which marks the degradation of the
earthly tabernacle, calmly anticipating the moment when the
last prop shall be withdrawn from the tottering fabric, and
seeing in ““the damp vault’s dayless gloom” the welcome
portal to unbounded liberty and unfailing light.




LECTURE III.

Pain—~8leep.—Objective Signs; viz., Deformity, Colour, Trans-
parency, Temperature, Consistence, Bdema, Crepitation, Crepi-
tus, Ffﬁfi‘ﬂﬂﬁﬂﬂ.—ﬂfﬂgﬂaﬂfr value of Treatment.—Shock ;
— Definition.  Causes ; Physical, Mental, Toxemic, Predis-
posing— Effects at Different Ages.—Railway Collision.—
Effects of Shock on Nerve-Centres ; on Heart.—Temperature
in Shock, and Reaction.—Shock in Relation to Operations.—
Value of Stimulants in Diagnosis.— Gauses of Fatality in Shock.

Mg. PresiDENT AND GENTLEMEN,—Of the many expressive
monosyllables, whether of Saxon or Latin origin, with which
our copious language abounds, probably there is not one which
awakens more thrilling emotions when it is uttered than the

word ¢ pain.”

In its etymology, the scholar discovers an
association with the penalty and punishment of sin, whilst the
physiologist, with a gentler and more tolerant construction, does
not view it as an unmixed evil, but prefers to place it in the
same category with labour, and to regard its conservative office
as qualifying its penal character—a compensation whereby the
curse is mitigated, and in one respect made a blessing, Pain is
familiar to all ; the wailing cry of infancy ushers in existence,
and the moan of suffering is rarely absent from the bed of death.
It is the lot of some to suffer much ; of others to have com-
parative immunity from pain; some bear it with fortitude,
others are restless under it ; probably some frames are naturally
more sensitive than others ; and this circumstance of relative sen-
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sitiveness merits consideration in estimating the value of pain as
a diagnostic symptom.

The character of pain varies as remarkably as its degree of
intensity. A whole vocabulary of epithets has been employed
in denoting the sensations of suffering patients. Many of these
expressions are very graphic; and the alliance between the
special character of the suffering and disease is often a valuable
element in identifying the nature of a malady. The throb of
suppuration, the gnawing pain of articular caries, the plunging
or lancinating pain of cancer, the tearing pain of rectal fissure,
the scalding pain in urethral inflammation, are a few of the
characteristics to which I allude. Thén, again, intermittent
pain often distinguishes so-called neuralgia from inflammation ;
pressure may relieve the former, but rarely fails to aggravate
the latter ; and the converse result is obtained when the tem-
perature of the affected part is artificially lowered. In syphi-
litic ostitis, for some unexplained reason, the suffering abates
during the day, and is augmented at night; and there are
often similar exacerbations in arthritis. Pain which is evoked
by pressure varies likewise much in its nature and degree.

The acute tenderness in peritonitis, the sensitiveness of in-
flamed periosteum or in joint-disease, can scarcely be mistaken,
though they may be so simulated by hysteria as to deceive the
unwary or inexperienced. The progress of an abscess is often
marked by the character of the accompanying pain; and its
abatement denotes the yielding of superjacent textures, and the
approach of pus to the surface. In acute inflammation, the
anguish of the patient is sometimes converted, and that speedily,
into comparative ease ; as, for example, in strangulated hernia :
this symptom, perhaps a relief not only to the patient but to his
friends, is differently interpreted by the surgeon; he knows it
is the fatal indication of gangrene. Sympathetic pain is fre-
quently a significant guide in diagnosis, and supplies valuable
information to the surgeon. Such, for example, as pain at the
orifice of the urethra in stone in the bladder; pain in the
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testicle wheu a stone is traversing the ureter, or that which
exists in the knee in hip-disease. In some structures, the
presence of pain suggests or confirms the existence of inflam-
mation, as in bone, and in serous and synovial membranes,
which are but little sensitive in health. Pain, if long continued
or severe, is exhausting 5 but, per sé, is very rarely fatal. 1 think
the shock of pain is much over-estimated. It is difficult to
separate from the suffering the effects which are due to con-
current causes in operations; but it is certain that great and
almost continued pain is compatible with protracted life. I
have known some remarkable instances of this fact; and,
although I appreciate to the full the value of chloroform, I
am not aware that operations are rendered less fatal by its
agency in securing the patient from suffering. Of its influence
in shock, I shall have something further to say by and bye.

Though not an easy transition in fact, yet it seems a natural
one, in considering these subjects, to pass from Pain to its
antidote, * Nature’s soft nurse,” as our poet designates it in his
beautiful apostrophe to Sleep. Apparently partial and fickle in
its visits, as he describes it, yet there is always a reason for its
absence, its restless presence, or its protracted sojourn ; and,
therefore, its peculiarities repay a careful study, and merit a
passing notice as a valuable element in diagnosis. Sleep is rest
of brain; or, to use the language of advanced physiology, *“in
natural sleep the exhausted nervous system is storing its reserve ;
when it is fully charged, there is resistance and awakening.”
Muscular rest alone is unrefreshing ; the nervous energy is un-
recruited. It is vain to seek repose by shutting out the
external world in silence and darkness; this alone is insuf-
ficient to

¢ Steep the senses in forgetfulness.”

The busy brain must relax its hold of the objects of its accus-
tomed pursuits ; Nature’s gentle pressure must weigh the eye-
lids down, and all the organic functions must sympathise by
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their more tranquil rhythm. The sound, unruffled sleep of
health must be distinguished from the deep sleep of exhaustion,
as well as that resulting from the opposite condition of vascular
repletion, whether temporary or more persistent, when it verges
on coma ; as in threatening apoplexy or the advance of organic
change in the brain. The drowsiness or stupor into which the
wild mania of the earlier stage of a typhoid condition degene-
rates, would appear to be due, as already remarked, to the
presence in the brain of uneliminated organic products, and
indicates approaching dissolution.

But we often learn more from the absence than from the
disturbed conditions of sleep. A restless night is frequently the
first note of alarm to the surgeon in the after-treatment of an
operation ; it ushers in febrile derangement, or precedes the
fatal rigor of pyemia. Wakefulness characterises all forms of
nervous excitement, unrest then being the typical condition of
the brain; thus, in nervous and drunken delirium, in the
constitutional irritation consequent on lass of blood and other
depressing causes, the want of sleep reacts upon and aggravates
the excitability of the brain. This state of wakeful delirium,
combined with a quiet pulse and diminished sensibility to pain,
is diagnostic of nervous excitement. The sleep from opium
which visits the brain in this condition is deep, prolonged, and
undisturbed ; but the sleep, in febrile or inflammatory diseases,
whether natural or artificial, is usually troubled by distressing
dreams, tumultuous, incoherent, perplexing, or alarming, and
abruptly broken by startled wakings; dreams such as De
Quincey experienced in the depth of his wretchedness, and
describes in his poetical ¢ Confessions of an Opium-Eater ;’—not
of that cast which Queen Mab brings with her, but a be-
wildering medley of scenes and circumstances, of thoughts and
feelings, which oppress the struggling slumberer, and prompt
him to seek relief in wakefulness.

A low degree of nervous excitability is characterised by light,
uneasy sleep, and frequent wakings, when the intellect seems
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to stagger for a time before it recovers its equilibrium._ As
the loss of natural sleep is often the first harbinger of ill, so
its return inaugurates a favorable crisis in disease. The
reaction following the shock of a serious operation rarely
permits sleep of any duration during the first succeeding night ;
and the suffering entailed is often sufficient to interrupt rest
for some time subsequently. Yet, in some instances, where
the relief from exhaustion and pain is decided, as in the
removal of an acutely inflamed and suppurating joint, the
patient may at once recover the ability to sleep.

Setting aside the susceptibilities of individual patients, there
is much to be learned, in diagnosis, by watching the effects
of anodynes in procuring sleep. In nervous irritation, opium
tranquillises, but in excitement from vascular repletion, it can
rarely be borne ; yet, the exceptions resulting from idiosyncrasy
or habit render it unsafe to trust to the influence of this drug,
without other concurrent testimony, in distinguishing between
these two conditions, The only assistance that I am aware
of, which chloroform affords to the surgeon in diagnosis is,
that by its agency he is enabled to make a more searching
examination than he otherwise could, to verify the suspected
presence of disease or injury.

The Objective signs which it behoves the surgeon to study,
appeal directly to the senses. Thus, the altered form and
colour of any part are recognised by the eye; the consistence
and temperature by the touch ; odour and sound, severally, by
the appropriate organs, A few observations on each of these
will suffice.

Altered form, or deformity, may result from various causes,
both in disease and injury. It is one of the leading features by
which we recognise fracture and dislocation, and distinguish
various diseased conditions of the skeleton. Under the title of
swelling, it is one of the characteristics of inflammation, and
the nature of tumours is partly ascertained by their form. In
some instances, deformity is /ndirectly indicative of existing
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disease, as in the outgrowing shoulder in lateral curvature of
the spine, and consequent distortion of the ribs; or in the
existence of cedema in the lower part of a limb, resulting
from vascular obstruction higher up ; or, again, in the presence
of psoas abscess in the groin in lumbar caries. The period
at which any marked change of form was first observed, its
sudden or gradual appearance, its variations under different
circumstances, and the influence of remedial agents upon it,
are all conditions which are available in diagnosis, and require
the careful scrutiny of the surgeon, whose anatomical skill and
accuracy are thereby not infrequently put to the test, I would
remark that, in conducting these investigations, it is often
requisite to ascertain by comparison whether there is any devia-
tion from strict symmetry between corresponding parts on
opposite sides of the body; and I find that such inquiry is
more satisfactorily conducted where one sense alone is employed
at the time. Thus, in suspected injury at or near to the
shoulder-joint, the eye should be allowed first to scan the
upper part of the chest in front and at the back ; subsequently
the surgeon should place himself behind the patient, and trace
with both hands simultaneously the outline of the shoulders,
from the sternal extremity of the clavicle outwards, until the
examination is completed. I think much advantage accrues
from these separate observations, and that the independent
testimony of each sense is, in the aggregate, more valuable
than when two or more are employed simultaneously.

Of colour, as generally diffused over the surface, I have
already spoken ; it is more valuable to the physician than to
the surgeon. But the latter is much indebted to its local
manifestation as a diagnostic sign of considerable importance.
In various types and stages of inflammation, the colour of the
affected part is of material assistance in determining the nature
and treatment of the disease. The diffused and rosy blush of
erythema is distinguishable from the deeper hue of phlegmon
or erysipelas ; the broad and often dusky red cord which marks
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the course of an inflamed vein, does not resemble the more
delicate and pink thread by which we trace an inflamed lym-
phatic. The approach of pus to the surface is indicated by
the colour of the skin; and the dark dye of a stagnating
circulation warns the surgeon of the incipient stage of a con-
dition which will probably terminate in the ashy hue of gan-
grene. By its colour, ecchymosis is distinguishable from other
effusions, and its different stages are indicated by its progres-
sion through the varying tints of the rainbow. Transparency
reveals the fluid nature of a tumour, and its limpid character
likewise, as in hydrocele. In ulcers and in healing wounds,
the colour of the surface guides the surgeon in his treatment ;
and the copper hue of an eruption betrays the taint of syphilis.
In hemorrhage, the anxious inquiry of the surgeon is respect-
ing the colour of the blood ; or, again, the presence of bile
in the alvine excretions, or a loaded condition of the urine,
may be ascertained by their appearance.

It is principally by the sense of fouch that we inform our-
selves of temperature, consistence, fluctuation, and other allied
sensations. Both locally and generally, temperature is useful
as a diagnostic sign. It is raised in an inflamed part, and its
permanent depression or loss indicate lowered vitality or mor-
tification. Of the variations in temperature over the surface
generally, and even locally, where there is no inflammation,
I shall have to speak by and bye. I will not, therefore,
enlarge on this subject now ; but would add that this is a
field of investigation which offers a rich harvest in its culti-
vation.

It is by their consistence principally that we distinguish
tumours ; but this is not frequently a deceptive sign when
exclusively relied on. The information it conveys is often
masked by superjacent textures, or disguised by the presence
of some accidental concomitant circumstance. Thus, the
hardness of a mammary tumour is suggestive of its scirrhous
character ; but this sign is possessed in common by cancer and
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by chronic inflammation in this organ. Osseous growths may
lose their characteristic hardness beneath a thick covering of
muscle ; and a soft tumour may have a firm resisting feel
imparted to it when bound down by dense tissues, Thus, in
a case under my care, the diagnosis of a large fat tumour
beneath the pectoral muscle was obscure, until it made its
way behind the clavicleinto the neck, when its true character
was revealed, and I removed it. A large inguinal hernia,
which recently came under my notice, had taken the unusual
course of extending itself beneath the aponeurosis of the ex-
ternal oblique muscle, instead of descending through the ex-
ternal ring ; the diffused hard swelling in this case would not
have suggested the existence of hernia, but for the symptoms
of acute strangulation which were present. The brawny
tension of phlegmon solicits the knife of the surgeon, equally
with the soft yielding centre of an acute abscess. The Impress
which the finger leaves in @dema marks the existence of infil-
tration of the areolar tissue ; and the crepitation of emphysema
denotes the presence of air. This latter peculiar and unmis-
takeable sensation is also occasionally met with in the neigh-

bourhood of abscesses, and is the result of decomposition.

Crepitus, as a diagnostic sign of fracture, is 'gem:rally much
valued by surgeons. I am not disposed to attach so much
importance to it by itself, except in experienced hands and
under peculiar circumstances. I think that it is subordinate
in significance to many other signs, and is often obscure, and
liable to be confused with a similar sensation encountered in
synovial and other effusions.

Fluctuation, or the movement of a fluid within a more or less
circumscribed space, is a sign, the value of which depends more
on the tact of the surgeon in detecting it than on its own
intrinsic worth., My meaning is that where it is palpable
and unmistakeable, there are usually other signs or symptoms
present which point to the same conclusion; but where
fluctuation is deeply seated, indistinct and, perhaps, the chief or
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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. T'wice 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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will not infrequently pause, where a more limited practical
knowledge might hurry another into an erroneous Jjudgment
and, consequently, injudicious action.

The use of the other senses, viz., of hearing, smelling, and
tasting, is much more limited in surgical diagnosis. I do not
mean, by this observation, that the surgeon is justified in neg-
lecting, or being uninstructed in, the use of the stethoscope :
his practice will afford him ample opportunity of using it,
in testing the condition of the lungs and heart, as well as in
abnormal states of the arterial system. The varying con-
dition of the intestines in mechanical obstruction is capable of
being verified by percussion. The ring of an urinary calculus,
when the sound is introduced, leaves nothing to be desired in
obtaining the requisite information for a correct diagnosis.

The sense of smell is brought into requisition in testing the
character of the excretions ; and still more importantly in as-
certaining the presence of a foul atmosphere in the sick chamber,
which is a rife source of many serious complications in the
management of surgical operations.

Treatment is sometimes accidentally useful in the diagnosis of
both injuries and surgical diseases ; or it may be rendered avail-
able by carefully watching its effects.  With this object in view,
it should be the aim of the surgeon to remove as far as possible
all adventitious circumstances which may influence the existing
state of the patient ; and I know of no condition more import-
ant in favouring this desideratum than rest. Especially is joint
mischief, whether the result of injury or disease, thus most
satisfactorily tested, where there exists doubt as to the true nature
of the malady. More active measures may, of course, be re-
sorted to, with the same object in view ; but these must be used
with discretion. Active treatment of any sort is rarely justifi-
able, where its proposed object is simply to unmask a disease :
and exploratory operations should have attached to them the
condition that the patient’s chance of recovery will not be

materially endangered by the proceeding.
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I have thus, Sir, endeavoured to place before you in a con-
densed form—too compressed and imperfect to satisty myself,
and needing your indulgent criticism—the leading principles,
which, I think, should guide the practitioner in the diagnosis of
surgical diseases and injuries. I am conscious of having intro-
duced much that is elementary in my observations ; but I am
not without hope that, in a collected form, these ¢ first lines ™
may be suggestive, if they do not prove instructive.

In accordance with my proposal, I now proceed to exemplify
these principles in their relation to Shock and Visceral Lesions;
and I may at once remark that it does not form part of my
arrangement or design to import speculative theories into these
lectures, or to attempt an exhaustive treatment of any part of
my subject. It is my intention to state simply the results of
my own observation, in the diagnosis of the interesting and
important class of maladies which are included in the category
I have mentioned.

That condition which we denominate Shock is well known
to the surgeon by its symptoms. But these symptoms are
sometimes present under circumstances which would scarcely
justify the use of the expression in its ordinary acceptation ;
for the word seems to imply that which is the immediate
sequence of a sudden cause—a collapse of energy from a diver-
sion of force. Yet this definition is not strictly accurate in all
instances in which we meet with those symptoms that, in the
aggregate, constitute the vital depression of shock. In the
moribund we constantly notice, in many respects, a closely
allied condition ; and this is not surprising, inasmuch as the
state of severe shock is in reality a critical one, which some-
times does terminate fatally without reaction. The peculiarity
of shock, then, is this vital depression, generally sudden, which
follows the exciting cause, whatever that may be, and which is
marked by the influence thus exercised primarily on the nerve-
centres and on the heart; and, secondarily, by implication or
sympathy, and necessarily through the intervention of the
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nerves, on the organs of respiration, of assimilation and secre-
tion, and on the senses. I say primarily on the nerve-centres
or heart, because the immediate consequences of sudden and
copious loss of blood are, in effect, those of shock ; the
diminished quantity of the circulating fluid depressing the
action of the heart, and thus influencing the nerve-centres,
Where this hazmorrhage is not apparent, the early stage of
simple shock is not distinguishable from that resulting from loss
of blood. The sudden collapse consequent on the introduction
of air into a vein may be placed in the same category, The
differences exhibited in some of their details, in these causes of
shock, are due to the appeal being made indirectly to the nerve-
centres through the medium of the heart, As conventionally
understood, the symptoms which collectively are named, or are
characteristic of, shock, are essentially those which denote that
the centres or sources of nerve-force or energy are under the
potent spell of some powerfully depressing agent, whether
physical or poisonous, whereby their influence in the animal
economy is disturbed, partially suspended, or perverted.

When the causative injury is physical, as in a crushed limb,
the effect upon the brain is seen in the mental and muscular
prostration. The relaxed sphincters and general atony of the
muscles indicate the share of the true spinal centre in the hurt
inflicted. The feeble pulse and cold surface measure the
impression made upon the heart ; whilst the clammy sweat, the
arrested or disturbed secretions, the nausea or vomiting, manifest
the sympathy of the assimilative organs, consequent on the
more direct implication of the cyclo-ganglionic nerve-centres,
The expression of the face is in unison with the general
condition of the patient, betraying alarm, anxiety and distress.
But, when the shock of an injury is received directly upon the
head, the symptoms are modified, but only in so far as the
hurt has expended its force chiefly upon the brain. We thus
have superadded to the other symptoms, in severe concussion

 of the brain, loss of consciousness, which may endure
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for a considerable time, but which may be regarded as an
accidental concomitant, and not as an essential feature, of
shock.

Again, the rupture of some important viscus—say, of intestine
or bladder—is often immediately succeeded by all the symp-
toms of shock; a condition which, in its early stage, is
identical with that which is unattended by any visceral lesion.

Extremes of temperature, when sufficiently intense or long
continued, are followed by severe and protracted shock, often
terminating fatally. :

In our surgical operations we inflict shock upon our patients,
varying in duration and intensity, according to the severity
and protraction of the operation and the susceptibility of the
sufferer.

Mental emotion, apart from bodily hurt, may produce
similar phenomena, varying likewise in their degree, in ac-
cordance with the exciting cause : and there is no doubt that
alarm and anxious suspense, when a surgical operation is im-
pending, tend very much to complicate and aggravate the
shock of the operation itself; and herein is chloroform a
friendly agent in modifying the depressing effect of our handi-
work, in that the mind of the patient is tranquil in the antici-
pation of passing through the ordeal without pain. Some of
the symptoms of blood-poisoning resemble those of shock ;
indeed, their identity can scarcely be doubted in the early stage
of fatal contamination, although the different adventitious and
associated circumstances subsequently impart a special type,
which is manifested according to the nature and dose of the
poison imbibed. The transient shudder consequent on the
mechanical irritation of introducing a catheter into the urethra,
and the terrible rigor which ushers in pyzmia, are alike due to
an impression made on the nerve-centres. I am aware that,
in extending such latitude to the interpretation of the word
“shock,” T am overstepping the limit of its conventional
meaning. But, if T am not mistaken in this view, I think it
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desirable to identify conditions which, though apparently
dissimilar, are essentially the same in character, and exhibit
phenomena, the analogy of which is not disproved by the variety
of the exciting causes, and the consequently modified character
of the resulting details. It seems to me that, wherever this
can be safely accomplished, an advancing step in generalisation
is thereby attained.

There can be no doubt that shock aftects various individuals
in a very different degree; and this, probably, in strict accord-
ance with their natural or acquired susceptibilities. Certain
mental peculiarities, allied with emotional sensitiveness and
what is termed the nervous temperament, constitute the natural
conditions which predispose to the severest consequences of
shock ; and disease, whether functional or organic,—especially
the degeneration or textural change of some important viscus,
operates by aggravating the immediate effects of an injury, but
more particularly in protracting and complicating the effects of
shock. Unsuspected degeneration of the liver or kidney, and,
a fortiori, of the heart, are thus not infrequently revealed ; and
I believe that, in many instances, death after the shock of an
injury or operation is due to this cause. For example, the
organs of elimination, prior to such injury, were competent to
the performance of their ordinary duties, by assisting one
another ; but, when taxed by the urgent demands of reparation,
and impaired still further by the disturbed or perverted nerve-
force, the assimilative process is left uncompleted ; and death
ensues sooner or later, in consequence of the blood being
poisoned by the retention of the products of organic conversion,
This appears to me the most probable explanation of death
occurring, as a remote sequence of shock, where such visceral
deterioration exists; and even under other circumstances,
where there is no organic change, it is quite conceivable that
the assimilative, and especially the excretory, organs, would be
so far prejudicially influenced by the derangement in the supply

of nervous energy, that they should be incapable of properly
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performing their eliminative functions, and the blood should be
thereby poisoned. Under these circumstances death may result,
and that in some instances speedily, without the presence of
pyzmic deposits, or other material effect being discovered
after death, Of the direct agency of shock in altering
the condition or constituents of the blood, [ do not know
anything.

As regards the effects of shock at different ages, my own
observation has led me to the conclusion that, in the very
young, the ordinary impressibility of childhood is manifested,
as under most other circumstances in which it is evoked. But
the shock is simple, uncomplicated by mental influence ; and
reaction is rapid in favourable cases. In fact, it would appear
that deferred reaction in early life means no reaction. The
most frequent opportunity we have of witnessing these phe-
nomena in young children, is in cases of severe burn. Precisely
the converse obtains in old age. The aged are less impressible
than the vigorous adult; the effect of shock is less profound,
but more often fatal, in consequence of the impaired resiliency
of the organism,—the incapacity of the controlling centres to
recover the equilibrium which has been abruptly disturbed ; the
enfeebled vessel has been so rudely jarred, that its econtents
have been spoiled by the commotion ; and the lamp never burns
brightly again, though the flame may flicker for a while in the
socket. It is certainly in the prime of life, when the natural
vigour is unabated, that the consequences of shock are most
pronounced. And this is what we might anticipate, as the
nerve-centres have then attained their full development, their
mutual relations and sympathies are matured, and their functions,
physical, psychical and organic, are most active. It is these
same conditions, also, which determine a more energetic reac-
tion,—proportioned to the vigour of the individual, and, within
certain limits, to the gravity of the shock. Beyond such
limits, 7. e. where the shock is severe, the reaction is tardy and
protracted in its full re-establishment; although indications of
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an effort to restore the lost equilibrium may be observed at a
comparatively early period.

In that form of shock which is consequent on Railway
collision, usually the distant sequel® are more noticeable than
the immediate effects ; and I may rematk that these, as far as
my experience enables me to judge, are more often observed in
the adult than in the very young and aged. No doubt this
relative proportion is in a measure due to the circumstance
that there are comparatively few old persons and children who
are travellers ; ,yet, I think it may be accounted for, partly, by
the relative susceptibility of different ages to which I have
alluded. Unfortunately there is one seriously disturbing element

® in the data on which we may found any conclusions respecting

this class of injuries, viz.: the temptation to the patient, from
pecuniary considerations, to make the worst of his case; and
it is almost impossible to arrive at the truth, where so many of
. the symptoms rest exclusively upon the sufferer’s assertion. I
speak especially of that class of cases—the most numerous—
where there is no evidence of physical lesmn, and in which the
symptoms supervene at an interval, longer or shorter, after the
occurrence of the shock. Some of these instances are, no

doubt, genuine; and in them we have the opportunity of
studying the remote effects of shock, in which the spinal cord
. is the nerve-centre which is often primarily, though not ex-
clusively, involved. In some which are characterised by
loss of muscular strength, shrunk limbs, defective power in
co-ordination, feeble exercise of motive volition, and even
paralysis and imbecility, there must be organic change, which
is often progressive, and marked by corresponding development
of the signs and symptoms above enumerated. But in others
the morbid condition is evinced by deteriorated health and
defective nerve energy; and in these probably the impaired
health is due to the indirect influence exercised on the organs
of assimilation, and a reactionary impression exerted on the

nerve-centres themselves.

A
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Certainly, one general feature which I have noticed in this
class of injuries is, that the shock at the time is comparatively
slight and usually transient ; or, if enduring, is unmarked by any
extreme symptoms or excessive reaction. Of course I refer to
such cases as come within the category of so-called  railway
injuries ;” and not to those which present the usual character-
istics of concussion of brain or spinal cord from other causes;
and the shock of which I speak is that which I have already
defined. The peculiarity of these accidents appears to be that
the spine is roughly jarred, sometimes subjected to a succession
of minor concussions or violent oscillations, and that the entire
nervous system is simultaneously agitated. There is, conse-
quently, no immediate persistent incapacity, as in ordinary
concussions from a blow on the head or spine; but a prolonged
series of symptoms ensue, directly traceable to the shock, and
often assuming a more aggravated character as time elapses.
But I am anticipating the next division of my subject, when 1
shall again refer to these injuries, and to the diagnostic features
by which they are characterised. I may, however, be permitted
to make a passing observation in reference to the remarkable, 1
fear I must say almost uniform, diversity of opinion which these
cases elicit in medical witnesses, in Courts of justice. This
subject, as is not unnatural, is regarded in its moral rather than
its scientific aspect by the public, and in a way not very com-
plimentary to the profession. No doubt much of this anta-
gonism is due to a cause which I have already touched upon,
viz.: the deception practised by patients, and the consequent
suspicion aroused in the minds of those who are required to in-
vestigate critically the veracity or probability of their statements,
Suspicion may, in some particular instance, ripen into an
assurance of fraud ; whereas, a confidence, which may be
apparently well founded, in the honesty and truthfulness of the
same individual, may induce another medical man to take an
entirely opposite view of his case, which rests chiefly on
assertion, or on symptoms which may be simulated. Never-
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theless, after making every allowance for discrepancies arising
from this cause, it must be admitted that there is left sufficient
to constitute just ground for severe criticism on the part of
jurists and of the public at large. I think this state of things
is much to be regretted, and that an effort should be made to
rid ourselves of the consequent scandal which \attaches to the
profession. The only remedy which suggests itself to me is, I
fear, too utopian to hope for, and too simple to realise. . It is
that, when medical men are engaged in the prosecution or
defence of such claims, they should make it conditional that
they be permitted to confer together, and, at the least, attempt
to arrive, by consultation, at a joint opinion as to the true
nature of the case and validity of the claim ; leaving, of course,
the amount of compensation, if any, to be assessed by the jury.
I trust, Sir, you will not think that I am deviating too far from
the path of my duties, in thus glancing at an ethical question
which involves the honour and credit of our profession.

To return from this digression, shock and impaired nerve-
function are, in one sense, identical ; that is, shock is impaired
nerve-function, although the converse is not the case. Yet,
certain symptoms are present which, in paraplegia, are fully
established, and possess an intelligible meaning; such, for
instance, is the apparent anomaly of retained urine and invo-
luntary evacuation of the bowels. This, however, is no real
anomaly, but a consistent consequence of the cause in operation ;
for we know that the contractility of the bladder, and the peri-
staltic action of the intestine, are under the control of distinct
nervous centres. Volition is suspended by compression, or
laceration of the spinal cord, but the cyclo-ganglionic influence
is unimpaired. Peristaltic movement, therefore, proceeds ; and
the resistance,—probably enfeebled by the injury—due to the
excito-motor contraction of the sphincter, is overcome by the wis
a tergo; the action is entirely independent of the will. In
some instances, in fact in most, of fracture of the spine, the
general symptoms of shock give rise to difficulty in precisely
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defining the extent of permanent lesion ; but as reaction
succeeds, and the temporary disturbance in the circulation and
respiration subside, the healthy restoration of the upper part of
the body offers an interesting contrast to the suspended animal
life of the lower half.

The influence of shock on the heart introduces the question
of the dependence of this organ on nerve-energy for its con-
tractility. Its essential independence has been assumed by
physiologists, although nervous contrsl has been admitted in its
fullest sense. That the muscular tissue of the isolated heart is
contractile there is no doubt : but so is that of any other isolated
muscle; such, for instance, as an amputated limb. But I
apprehend the rhythmic action of the heart after death or
removal, and the peristaltic action of the intestines under similar
circumstances, may be explained in the same way, viz.. by the
limited generation of nerve-force within the organs themselves,
derived from the scattered ganglia which pervade their structure.
Rhythmic or regulated action would seem to imply the existence
of a co-ordinating influence.

Temperature is a sign of considerable importance, as diagnostic
of the intensity of shock and of the energy of reaction, as well
as of many allied conditions resulting from various causes ; and,
as I have already remarked, a careful study of the subject will
well repay the pathologist for the time and trouble he may
bestow upon it. In an admirably arranged and philosophical
Essay on Shock, by Mr. Jordan of Birmingham, the author
introduces some interesting statistics respecting temperature ;
his results are in great measure, though not wholly, in accord-
ance with those which I have obtained, with the able assistance of
my friend and former pupil, Mr. Wagstaffe, now the surgical
registrar at St. Thomas’s Hospital. .

In simple Shock and Reaction, the fall in temperature appears
to average about one or two degrees, as tested at the time of
the patient’s admission into the hospital—generally about half
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an hour or an hour after the accident; and the reaction is
marked by a rise in temperature to over 100 deg., and usually
below 103 deg., within the next thirty-six or forty-eight hours.
When the shock is complicated by the occurrence of Hamor-
rhage, even to a moderate extent, the fall in temperature has
appeared, in some instances noticed, to be in excess of what
might have been anticipated ; in excess, that is, of the conse-
quence of direct shock, plus the direct consequences of simple
hzmorrhage. In one remarkable case of cut-throat, in a man
of 63, the thermometer registered g1.2 deg. one hour after the
injury, and remained at this standard, without varying, for
another hour ; and the highest point it reached, during reaction,
was 100.7 deg. in twenty-four hours. The hamorrhage was
not excessive in this instance, and the patient recovered. His
normal temperature was about g8.4 deg. Probably mental
shock may have had some influence in producing this remarkably
low temperature.

In Rigor, the temperature rises always shortly before the
commencement of the attack, and remains high for a varying
length of time,—generally about half an hour after the termi-
nation of the shivering. In the rigor of pyzmia, the height
to which the temperature may rise appears to vary with the
acuteness of the disease; ranging between 100 deg. and
106 deg.

In Operations, there was usually a fall of about half a degree,
during or after the operation, in those cases which recovered.
Chloroform seems to exercise little or no influence on the
temperature, under these circumstances, In the fatal cases, no
such fall took place. The temperature has been rarely observed
to fall below ¢7 deg. during the shock consequent on an
operation. In one case of amputation in which I had it tested,
there was no change in the reading of the thermometer during
the incision through the bone.

In the Reaction succeeding an operation, if the temperature
exceed 104 deg., the prognosis is decidedly unfavourable ; but
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not necessarily so, if no rise occurs, provided the general
condition of the patient be not otherwise unsatisfactory, as
tested by the circulation, respiration and degree of prostration.
Yet, it should be remarked, there is not the same definite
relation between temperature and the heart’s action and
breathing, after the infliction of injury by violence as in
medical fevers. The maximum temperature is reached in
from twenty-four to forty-eight hours after operation, in cases
which recover. In falling from the highest point, the descent
is usually gradual and steady till the normal standard is reached ;
and there it is arrested.

Before Death, in acute sthenic diseases, the temperature
rises till the time of death ; and it is higher, just before death,
in cases of inflammation following brain-injury, than in other
cases recorded in the surgical wards. I shall exemplify this
fact in a future lecture; and I may now remark that the
highest death temperature of which we have a record was 106
deg., in a case of abscess of the brain complicated with pyzmia,
to which the foregoing chart refers. |

Where no reaction takes place after head injury, the
temperature has been registered, before death, as low as 8g.6
deg. The lowest temperature of which I have a record, where
recovery took place, is that which I have already mentioned
of cut-throat. Several cases of shock registered as low as from
g6 deg. to g3 deg., and subsequently recovered. The highest
temperature registered in cases discharged well, was 105 deg.,
in reaction after complicated fracture.

I have thought it desirable to throw these remarks together,
though they are not all pertinent to the subject immediately
under consideration, I shall reserve some further observations
I have to make on temperature in shock associated with head-
injury, until a future lecture.

Reaction implies pre-existent shock ; it is the living organism
—subdued, confused, narcotised by violence ; bowed down but
not broken—rising with a rebound, which exalts its functions
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beyond their normal standard, and may thus prove, by its
excess, destructive. This result, however, is practically
limited to head-injuries, unless some mortal lesion have
accompanied the shock, or reaction bring with it fatal hzmor-
rhage. The period at which reaction comes on or is fully
established, varies considerably according to the nature of the
injury, the degree of depression, and the age and condition of
the patient. The shock inflicted by operations is that which
most interests the surgeon, and that which he naturally
watches with most anxiety and care. And yet, as experience
ripens, we feel less anxious about excessive reaction, as we
learn to view its symptoms as the necessary precursors of
healthy repair. In capital operations, unless much blood has
been lost, from eighteen to twenty-four hours generally
suffices for such an amount of reaction as is indicated by the
ordinary so-called febrile symptoms. The pulse is quickened,
the skin hot, the tongue furred, and there is thirst. This
condition is accompanied, simultaneously, by manifestation of
increased local action at the seat of operation. Consequent on
the culmination of these symptoms somewhat later, not
infrequently the second and even the third night after an
operation are passed more restlessly than the first. Yet, so
far from being a source of alarm, we accept the very
activity of these reactive signs as a measure of nature’s resent-
ment of the injury inflicted, and of her earpest intention to
engage energetically in repairing the mischief. I do not
usually regard it as a satisfactory announcement if, at my first
visit after an operation, I am informed that my patient is so
tranquil and unmoved in every respect, as scarcely to betray
the fact that a severe ordeal had been so recently endured ;
and if the pulse and skin confirm this statement, the prospect
of the case is far from encouraging. No doubt, owing to
peculiarities in both physical and mental temperament, there
are exceptions to this rule; but I am now speaking of the
ordinary run of cases; and in such I do not hesitate to say that
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excess is more promising than deficiency of reaction. But
there is a second period through which this reactive stage has
to pass, and one which may naturally excite more anxiety on
the part of the surgeon; when, instead of subsiding, these
feverish symptoms continue, with impaired general power, and
nervous excitement becomes the predominant characteristic,
with its attendant sleeplessness and a disturbed intellect. The
tongue then becomes a valuable index of the condition we have
to deal with ; if moist and, though white, not coated, we may
employ the necessary means to allay nervous irritation. But
if a dry, glazed or furred tongue accompany an unhealthy,
decomposing wound, with an extending blush of surrounding
inflammation, just reason for alarm exists, as we thus have
intimation of having lost our best auxiliary in the digestive

organs ; food is not assimilated, and medicines, even including
opium, are generally worse than useless. Stimulants alone
remain to us ; and it is surprising how large a quantity, as in

some instances also of protracted shock, may be taken with
impunity. An improved appearance of the tongue is often, I
had almost said usually, the first indication of an improving
condition under these anxious circumstances.

It is essential that the condition I have just described should
not be confused with that of nervous delirium. The latter
state usually supervenes earlier after the infliction of injury ;
its development is sudden, or with premonitory symptoms
which might be overlooked by an inattentive observer; and
during the existence of the delirium, the pulse is comparatively
tranquil, and the tongue clean. It is a condition in which the
too keen edge of nervous sensibility requires to be blunted by

opium,

FThn: question of operating under shock has natu rally engaged
the attention of surgeons, and constitutes one, of the most
" momentous character, in which a prompt and discreet judg-
ment must be formed. [ do not hesitate to say that the
diagnosis of each individual case must rest, more or less, on its
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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 hzmorrhage : 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 hzmorrhage 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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their exhibition be unheeded, if the looked for response be not
given by the heart to the whip and spur, we may judge the
exhaustion to be great indeed ;—a condition we meet with
when the shock is the constitutional expression or warning of
a fatal visceral lesion.

The exhibition of chloroform in profound shock I look
upon as inadmissible. It subserves no good purpose, for the
sensitiveness to suffering is numbed or deadened; and if a
sufficient quantity be given to induce complete insensibility,
the risk of paralysing the respiratory act is greatly aggravated,
in a state in which all the organic functions are so feebly per-
formed, and the animal force is at so low an ebb.

In my experience, shock, per se, is rarely, unless immediately,
fatal. I have seen many cases of shock, without special brain-
injury, so profound as to suggest the presence of fatal visceral
lesion : yet recovery occurs after a longer or shorter interval ;
and may constitute the only test by which we conclude that no
such injury has been inflicted. In suddenly fatal shock,
whether the hurt be received on the head or neck, or in the
epigastrium, or be a consequence of general concussion of the
whole frame, the arrest of the heart’s beat and of respiration
are indirectly due to paralysis of the brain. The pneumo-
gastric is probably almost exclusively a centripetal nerve,
conveying impressions between the important organs to which
it is distributed and the brain. Thus, it communicates the
sensations of hunger, thirst, and repletion from the stomach ;
it gives warning of the presence of carbonic acid in the lungs :
and that it possesses an analogous function, in relation to the
heart, we conclude from negative rather than positive evidence.
Division of the vagus nerve scarcely influences the heart’s beat,
whereas, its stimulation by galvanism retards it. The cardiac
branches of the sympathetic are abundantly distributed to its
muscular structure : irritation of the brain and spinal marrow
modify the heart’s action; and its rhythmic movements are
arrested when the spinal cord is suddenly destroyed. Mental

e S




FUNCTIONS OF PNEUMOGASTRIE. 81

influence, again, proves the sway which is exercised by the
cerebrum over the heart. From these facts I conclude that the
special function of the pneumogastric, in relation to the heart,
is to communicate impressions made, simultaneously or indepen-
dently, upon it and upon the lungs, to the brain. Cognisance
may thus be taken of the presence of unoxygenated blood
within its cavities; or its sympathetic action in unison with
respiration may be thus secured. ~Certain it is that the regulated
rhythm is seriously deranged by causes, such as shock, tending
to disturb the healthy relations of nerve-force in these organs.
To what, then, is the oft-cited death from a blow in the epigas-
trium to be ascribed? It is not due, I apprehend, to any
inhibitory quality attributed to the pneumogastric in relation to
the heart’s contraction; but rather to the indirect impression
upon that organ through the violence offered to the pulmonic
and gastric plexus of the vagus, and thence conveyed to the
brain : the ulterior consequence being suspension of both
respiration and circulation simultaneously. =~ Whether the
pneumogastric nerve is the medium of a direct controlling
influence over the action of the heart in these results, I do not
know. Indeed, ] must admit that I cannot understand how
this negative influence—for as such the inhibitory property
ascribed to this nerve must be regarded—is exercised, and what
it may be. Probably further investigation may throw more
light on the subject.

I have thus endeavoured to bring within the limited compass
of the time allowed, some of the leading features of shock and
its sequel®. The many recent interesting experiments bearing
upon nerve-function, held out to me the temptation to diverge
into the pleasant paths of physiology ; but I have felt compelled
to restrict myself to very brief allusions to these subjects ;—and I
may now remark, in anticipation, that I must in like manner, in
the subsequent lectures, avail myself, without entering inte details,
of such physiological facts as recent investigations have unfolded.

6
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The ever-recurring tendency to generalisation is specially
exemplified in the development of physiology in association with
physical laws, New discoveries disturb our existing convic-
tions ; but out of confusion comes, or, we may feel assured,
there will come, harmony and light: for we know that
Omnipotence and Truth cannot be disjoined. Yet, in dealing
with an influence so complex and so subtle as Life, our most
delicate instruments are coarse and subject to error. The
relation of nerve-force to muscular contraction, and the inverse
development of convulsive movement in relation to the supply
of nervous influence;—the apparent identity of muscular
force and irritability, manifested in  the readiness with which
muscle contracts, being in direct proportion to the amount of
force accumulated in its structure ;”’—the fact experimentally
proved, that muscle more readily contracts in the absence of
nerve influence ; and also that “in the absence of volitional
or other excitement, both the nervous and muscular systems
can accumulate their own special forces, and that to an extent
which can never become apparent under normal life conditions ;”*
the assumed inhibitory influence of nerve-force over muscle ;
the startling doubt which experiment seems to raise, as to the
limitation of volition to the encephalic centre ; probably, how-
ever, explained by the exaltation, as we descend in the scale
of creation, of co-ordinating nerve-power derived from several
and independent sources ; the probable localisation of special
attributes, as that of speech; these are some amongst the
many physiological phenomena and problems, allied with the
subject I have been considering, on which further investigation
will throw more light, and will bring into more harmony as
that light is imparted. In physics, the universality of wave-
motion, as the connecting link between mind and matter,
recommends itself by its comprehensive grandeur : and the
principle involved in the correlation or conservation of physical

# Norris, “On Muscular Irritability,” in ¢ Journal of Anatomy and

Physiology,” 2nd series, No. 2.
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of physical into vital force or energy, under favouring circum-
stances, implies the existence of a quality which distinguishes it
from im}rganic matter ; and this property or endowment,
whatever it may be, still eludes our research, Whether the
assumed inseparable association between matter and force is a
step towards the solution of this problem I do not venture to
conjecture ; and it would assuredly be an idle speculation to
define any limit to the results of physical investigation.

Whatever life may be, we know that it exercises an all-
pervading influence throughout the frame; that it endows
organs with attributes which fail on its withdrawal ; that the
chemistry of inorganic matter is modified or suspended by its
agency ; that physical laws obey its behests ; that it possesses
its well-organised system of intercommunication, by which all
parts of the frame are coerced into unity of action, and bound
together by an invisible cord ; that it resides nowhere, and yet
is everywhere ; that its presiding influence may be cut off, by
violence, from a section of its dominions, without interference
with the rest; that it will resist the rudest shock, or may
succumb to one which could be scarcely supposed capable of
disturbing its equilibrium ;—exhibiting thus a sensitiveness
which might be mistaken for inconstancy, if modesty did not
prompt us rather to ascribe the apparent incongruity to our
own ignorance.

Although the dominion of vitality is everywhere apparent in
the animal organism, pervading or influencing every part, there
are certain organs through the medium of which its phenomena
find special expression ; and the centres of nervous influence
are the favoured agents in this mission. Theirs also is the still
higher attribute of being the material medium by which the
mind is brought into relation with the external world. Thus,
in the diagnosis of the various lesions to which the nerve-
centres are obnoxious, we are compelled to extend our survey
e large field, and to take cognisance of many associated
circumstances, which are indirectly indicative of functional
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disturbance or of organic mischief. These lesions constitute a
branch of practical medicine which is shared between the
physician and surgeon; but the line which separates the two
sections is conventional rather than real. The results of
violence cannot be profitably studied, apart from those condi-
tions of the brain, for example, which are the concomitants or
consequences of diseased action; and the converse may be
affirmed with equal truth. Yet, I need scarcely observe that
the scope of these lectures will compel me to limit my observa-
tions almost entirely to those conditions of disease or injury
which fall within the special province of the surgeon; and to
treat even them briefly and suggestively, as far as my experience
has taught me to associate symptoms or signs with particular
lesions.

And here I may at once remark that our knowledge is still

very defective, perhaps necessarily so, from the difficulty which
attends investigations of this nature, and the fact that there are,

unfortunately, but few whose special education has endowed
them with tact of hand and observation, to qualify them for the
task of examining and reporting, in a trustworthy way, upon the
delicate microscopic changes which disease produces in tissues,
the actual healthy condition of which is not familiar to many.
The intimate mutual relations of the various nerve-centres and
of individual parts of each centre; our imperfect acquaintance
with the localisation of special functions ; our ignorance of
what nerve-force is ; the delicacy of the texture which is the
subject of accidental injury or of experiment; the multitude of
complicating circumstances which are often present, and the
frequent incapacity of the patient to aid by replying to inquiries ;
—altogether constitute a serious obstacle to correct diagnosis
in these injuries. But, on the other hand, physiology and
morbid anatomy have promoted our acquaintance with patho-
logical changes ; and thus, by establishing principles of more
accurate diagnosis, have conduced to the introduction of a
more settled—we may hope a more successful—system of
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treatment. Yet, I am bound to say, in reviewing my own
experience and referring to the recorded observations of others,
that, notwithstanding the obstacles to which I have alluded, I
am disappointed to find that the advance made of late years in
the special diagnosis of nerve lesions is so limited.

I should have been glad to introduce this subject by a review
of the existing anatomy and physiology of the nervous system,—
a course which, I apprehend, the conditions of this professorship
would justify ; but I fear, for the reason already assigned, that
I must content myself with such brief allusions as may assist
me in the object I have more directly in view. It is my
purpose to briefly exemplify, as far as opportunity has enabled
me, the various lesions, to the diagnosis of which I shall refer.

The diagnostic indications of injury to the Encephalic centre
are both objective and subjective. The skull may be fractured;
or functional derangement may denote that the brain has
received a shock or hurt. Nevertheless, such injury to the
bone by no means necessarily implies the coexistence of lesion
of the contained nerve-centre; and the latter may exist, even
to a fatal extent, without actual breach of texture of the osseous
case. It is scarcely necessary to remark that fracture or other
injury to the skull is, as such, comparatively of little importance,
except in so far as it is accompanied by, or entails as a sequence,
mischief to the brain. It may be accepted, therefore, as a
general principle, that the presence of fracture, which is unat-
tended by cerebral symptoms, rarely requires or justifies surgical
interference. I speak of the principle as general, and of
interference being rarely demanded, because instances do occur
in which extensive fracture with depression exists, without
producing immediate cerebral symptoms of urgency or even of
importance, but which, nevertheless, call for surgical assistance.
This apparent anomaly, of serious textural lesion without
immediate interference with any special function, seems to be
due to the absence of compression of the brain, and to the
duality of the cerebral hemispheres. I may mention one
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striking example of this, among many of the same class which
have come under my notice.

A workman in a factory, whose business it was to clear
away the dust produced by the action of a revolving saw, had
his skull cloven whilst he stooped at his work. The saw cut
through the skull parallel to, and a short distance from, the
longitudinal sinus, tearing it open, shattering the bone from the
centre of the forchead to the occiput, and driving several frag-
ments into the brain, which was ploughed up and extruded
from the craniumin considerable quantity, passed out through his
nostrils, and adhered to the temporary dressing which had been
applied. Although the longitudinal sinus was freely laid open
hazmorrhage from it was readily controlled by a compress. He
recovered consciousness on the following morning, vomited
constantly for three days, and then began to take food. Even
subsequently, this injury was unaccompanied by any manifest
evidence of its severity, except partial hemiplegia. The patient
remained conscious till he died ; replied to questions with

perfect intelligence ; described his accident ; took food freely ;

and attempted to sit up in bed. He survived ten days, and
then died suddenly from hzmorrhage into the brain.*

My late dresser, Mr. Frederick Ward, has communicated to
me the following case, which, from the similarity of the accident
and the recovery of the patient, I think worthy of record :—
«J. S., aged 14. Three years since, his head came in contact
with a circular saw in motion; and the consequence was an
extensive laceration of the scalp and fracture of the skull. The
direction of the injury was from the right eye backwards; and
several fragments of bone were removed, and some extruded
brain subsequently sloughed. The extent of the injury is
shown now by a cicatrix over the frontal and parietal bones,
measuring six inches; the greater part firm, but presenting a
space, both anteriorly and posteriorly, closed only by soft

# See ¢ Medical Times and Gazette,” Clinical Lectures, Nov. roth,
1860.
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tissues, which rise and fall considerably with each beat of the
heart. Since his recovery, his mother states that he has
become forgetful, passionate, and very mischievous and untruth-
ful. The temperature of the left side (hands and arms) feels
perceptibly lower than that of the right. The vision of the
left eye and hearing of the left ear, as well as the discriminating
power of taste, are very sensibly impaired ; and extremes of
temperature are not perceived. His sleep is unsound, and he
frequently talks incoherently.” “Lhis patient was under the
care of Mr. Corner of Poplar, who kindly sent him to me for
inspection.

It must have occurred to many of my hearers, as to myself,
to raise large fragments of bone which have been driven into
the brain ; the patient meanwhile being conscious of all that was
going on. But such lesions necessarily entail, sooner or later,
consequences of imminent peril ; and, therefore, steps must be
taken to limit the risk in these cases, so far as practicable and
safe, by raising depressed fragments of bone.

There is also another class of cases in which the question of
primary interference with the trephine may be entertained ; I
mean those in which a limited and penetrating wound of the
skull can leave but little doubt in the mind of the surgeon that
the brittle internal table has been splintered. Of course, the
presence of symptoms of compression, under such circumstances,
demands interference ; but, in my experience, the occurrence of
such an injury without some symptoms of compression is rare ;
and, when such cases do occur, I cannot say I am disposed to
subscribe to the doctrine that so serious, and in itself dangerous,
an operation as trephining should, as a rule, be resorted to. I
cannot recall a single instance in which I have felt myself
justified in performing this operation where no symptoms have
been present, or in which 1 have had occasion to regret such
abstinence. I must, however, admit that fatal mischief does
sometimes supervene from inflammation and suppuration
between the dura mater and bone, or even in the substance of
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the brain ; and then the use of the trephine rarely affords more
than temporary relief. This secondary form of mischief is
occasionally exemplified where there is no depression of bone,
and where, therefore, the alternative of primary operation
could not be entertained.

I have thought it expedient to make the foregoing remarks,
with a view of avoiding subsequent reference to the questions
involved, which possess a general rather than a special interest
in relation to diagnosis, But it is essential to bear in mind that
there is no direct proportion between the extent of actual breach
of texture in the brain and the accompanying or even consequent
symptoms.

In the absence of cerebral disturbance, the existence of
fracture can be determined only by objective signs, which are
sensible to the touch or sight. These are generally at once
apparent, or may be ascertained by careful examination ; but,
as the importance of diagnesing fracture is to be measured by
its actual or contingent implication of the brain, caution must be
exercised in secking, by any operative interference, for con-
firmation of suspected injury to the skull. Thus, it may be
difficult even for the experienced surgeon to distinguish between
a puffy circumscribed tumour of the scalp with sharp and well-
defined circumference, and actual depression of bone; but his
acquired knowledge will probably have taught him that, in the
absence of cerebral symptoms, he is not justified in gratifying
his curiosity by an incision. Nay, I would say further, that
such incision should not be practised even when early symptoms
indicate functional disturbance of the brain, which may be due
exclusively to shock or concussion. The same rule should, in
my opinion, apply even where the scalp is wounded. Extended
incisions, made with a view of discovering fracture, are, under
the above circumstances, mischievous, by denuding the peri-
cranium, and thus aggravating the risk to which the patient is
exposed. It therefore behoves the surgeon to discriminate
between symptoms which are due to depressed bone, and those
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which may be explained by a blow upon the head, without
such complication ; and it is preferable to await the development
of the case, than to be preci pitate in acting.

Fissure of the skull, without displacement, may be detected
where the scalp is wounded. Thus, a patient was admitted into
the hospital, under my care, who had been struck on the head
by an iron girder He was stunned, but soon recovered
consciousness, and walked to the hospital. He was very sick
on his admission. He had a scalp-wound over the right parietal
bone, and a distinct fissure of the skull, without displacement.
He had no subsequent head-symptoms, and the wound healed
kindly. He was watched for a considerable time, and then
allowed to go home. Or, again, inequality of the line of
fracture may be detected, indicating some depression of
bone, without any attendant symptoms of injury of the brain.
In such a case, the depression may be of the outer table only.
Thus, a middle-aged man was recently under my care, who had
been struck down with a bludgeon, and robbed. A contused
wound of the scalp enabled me to feel a fracture, with irregu-
larity such as I have described ; yet, after recovering from the
shock of the blow, he walked home, and was then brought to
the hospital. There was entire absence of cerebral symptoms,
beyond such as would be accounted for by reaction after shock.
I was, of course, alive to the possible contingencies in this case,
and kept the patient for a long time under my notice. He
suffered at times severely from pain in the head ; and a small
wound continued to discharge, until I satisfied myself that the
proper time had arrived to enlarge this opening, when I removed
a loosened fragment of the outer table of the skull, and the
patient recovered speedily and permanently.

Such an injury may present an extent of depression which
compels the conviction that both tables are fractured ; yet, as I
Just now remarked, symptoms of compression may not be
present. I remember a well-marked exemplification of this
condition, occurring in a young man under my care some five




P P S RN

=y

= g Y e w o — r o — g — -
- T ey e T T -
] — o = - AAE L - e SACRRTT S

gz LECTURE IV.

or six years since. He was struck down by a blow on the
forehead from a falling box of bricks. He rallied speedily from
the stunning effects of the blow, and his only symptom, on
admission into the hospital, was a little drowsiness. About
two inches above the orbitar ridge, and near the centre of the
os frontis, the scalp was lacerated, and a fragment of bone,
about half an inch in breadth and two and a half inches in
length, was driven in and depressed, so as to place the outer
table on a level with, or even a little beneath, the inner table of
the surrounding bone ; moreover, it was evident that the inner
table of the fragment covered a larger area than the outer, being
fractured with a squamous or bevelled edge. Pulsation, syn-
chronous with the heart’s action, was apparent in the wound as
the blood welled up. Yet this patient never had any brain
symptoms ; but after five weeks a thin plate of bone exfoliated,
evidently the outer table only. I anxiously weighed the risk of
secondary mischief in this instance against that of trephining ;
and the extent of depression, together with the healthy youth of
the patient, and entire absence of symptoms, determined me in
abstaining from interference. I have the notes also of another
case, which presented a remarkable feature, the explanation of
which can only be conjectured. A boy, aged 14, was struck by
a falling rocket-stick on the right temple. There was a double
fissure in the frontal bone; one extending directly upwards
from the superciliary ridge, the other outwards. He was
insensible, with a short interval of consciousness, for some hours
after the accident. The eye was closed, but uninjured ; this
was particularly noticed. He rallied without head symptoms,
after recovering consciousness; but the eye was lost by
sloughing of the cornea and suppuration. Was this due to the
injury of the fifth nerve?

Although I regard the use of the trephine as an expedient
fraught with danger, there can be no doubt about the propriety
of using it to afford the chance of relief in intra-cranial suppura-
tion. That its employment is so often unsuccessful, is probably
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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. ‘T'hese 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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and has a good memory, and is reported as being rather
mischievous—not a very rare trait in a boy of ten. Of course,
I recommended that nothing should be done in this case, and
predicted an early recovery of the normal form of the skull.

In fracture of the base of the skull, the objective signs are
indirect and equivocal ; most of them are rare. Thus, ecchy-
mosis in the mastoid region, or in the pharynx, or in the
eye, may be due to other causes. Of these, probably, the
pharyngeal extravasation is most to be relied on, but it is
infrequent or but rarely observed. In one instance which
came under my notice, hamorrhage from the pharynx, ac-
companying cerebral mischief, was suggestive that the injury
was in the base of the skull; this patient recovered. Ecchy-
mosis, and even abscess, may occur over the mastoid region
without necessarily indicating fracture. About a twelvemonth
since, a boy was under my care with head-injury, who
recovered in a few weeks so far as to be convalescent ; and then
he had a relapse. He became drowsy and irritable, and
complained of severe pain over the mastoid process ; after a few
days an abscess declared itself, and was opened. I could not
satisfy myself that this suppuration was associated with the
original injury, though I thought it not improbable. He
obtained immediate relief, and soon made a good recovery.

In a young woman, recently under my care, remarkable
tenderness over the mastoid process suggested to me that
fracture of the base existed, even before other symptoms had
become sufficiently developed to excite alarm. A post-mortem
examination after survival for a fortnight, revealed fracture of
the petrous bone.

In another of my patients, who had fallen into the hold of a
ship, and was brought to the hospital, where he died in a few
hours, the only external indication of injury was ecchymosis in
the occipital region. The base of the skull was found fractured
across, the injury involving both petrous bones.

Although ordinary ecchymosis affecting the eyelids, or even
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I have already mentioned one case in which the escape of
cerebral matter by the nostrils proved fracture of the cribriform
plate of the ethmoid bone. In another patient, whose head
was crushed between a falling weight and the axle-tree of a
railway carriage, cerebral matter was found mixed with the
blood which was vomited. The ethmoid bone was involved in
an extensive fracture, and the inferior surface of the anterior
lobe of each hemisphere was lacerated. Yet this patient
survived till the fifth day, and was rational till the morning of
the third. ‘The vault was also extensively fractured.

Much importance has been attached to the oozing of fluid
from one or both ears, as a diagnostic sign of fracture of the
base of the skull, crossing the petrous bone. Such fluid may
be blood, or serum, or a mixture of the two. Blood must, of
course, be derived from lacerated vessels; pure serum, or a
limpid liquid closely resembling it, has its source in the sub-
arachnoid space ;. sero-sanguineous fluid may consist of a
mixture of blood and cerebro-spinal fluid, or it may be blood
combined with the labyrinthic secretion, if the quantity be
limited ; or, again, it may be, and I think usually is, such
a dilution of blood with serum as is met with in subsiding
hzmorrhage from an external wound: this last is probably
always the explanation of such mingled oozing when it succeeds,
as is so frequently the case, the escape of pure blood. My
own experience has taught me to attach but little importance
to bleeding from the ears, and succeeding SEro-sanguineous
oozing. Cases presenting this condition so frequently recover,
and in so short a space of time, as to forbid the supposition that
the base of the skull had been fractured ; under such circum-
stances the blood is probably derived from the auditory canal,
or from the tympanum. But, in combination with other
associated signs, it may assist in su pporting the supposition that
the petrous bone has been fractured ; although the recovery of
the patient, in the absence of such allied indications, might
reasonably suggest serious doubts on the subject. An interest-

7
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ing case, exemplifying this remark, came under my notice
about four years since., I was asked by Mr. Mitchell, of
Clapham Road, to see with him a young lady, who had
imprudently jumped from a carriage in rapid motion, and, her
dress becoming entangled in the door, she was thrown with
violence on her head ; the only mark, indicating where the
blow was received, being behind the left ear, just above the
mastoid process: this part was contused, but the skin was not
broken. The insensibility which ensued was very transient,
but the patient remained in a state of collapse for some hours ;
reaction was moderate. There was bleeding from the ear,
mouth, and pharynx, which persisted for several days; there
was complete paralysis of the muscles supplied by the portio
dura, and hearing on the same side was entirely suspended.
Six weeks elapsed before these nerves recovered their functions.
This young lady’s recovery took place without the occurrence
of any serious brain-symptoms. In such a case as this, there
is no demonstrative proof that the petrous bone is broken;
but the combination of circumstantial evidence is very much in
favour of the supposition that it was so in this instance. Possibly
the pharyngeal hzmorrhage was from the Eustachian tube.

Persistent arterial bleeding from the ear, especially where
such hzmorrhage recurs after an interval of some days, is
suggestive of fractured petrous bone as its source. I shall
presently cite a case exemplifying this condition.

A limpid fluid, supplied in abundance, can have but one
source, the sub-arachnoid space. Frequently, this lasts for
several days, and saturates the pillow of the patient. I appre-
hend that this sign may be regarded as unequivocally diagnostic
of fractured petrous bone. Under these circumstances, reaction
may be accompanied by hemorrhage; in which case the
mixture of blood and serum is to be viewed in a different light
from the same coincidence, when it occurs primarily ; the
latter condition may accompany fracture of the base; but as
an element in diagnosis it is not to be depended on.
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The absence, except in small quantity, of albumen, and the
presence of an excess of chloride of sodium, in the cerebro-
spinal fluid, has been repeatedly shown by analysis. I have on
the table some fluid removed, by tapping, from the head of a
hydrocephalic child ; and it is characterised by the peculiarities
above mentioned : there is just a trace of albumen, but
chlorine is present in unusual abundance.

The occurrence of paralysis of the facial and auditory nerves,
as exemplified in the case I have just narrated, is a consequence
of fracture ; but it may also depend on pressure resulting from
hzmorrhage : it is, however, a suspicious symptom, especially
in connection with others indicative of fracture. Yet this
paralytic condition is not always an immediate sequence of the
injury ; it may supervene after the lapse of some days. In
such case it seems more probable that this symptom may be
due to inflammation ; and it might be inferred, therefore, that
it is not characteristic of fracture: but this would be an
illogical conclusion, because the inflammation, if the cause of
the paralysis, may have been induced by the proximity of a
fracture. The following case illustrates this condition. A
workman, in the employ of Mr. Penn, the engineer, was struck
on the head by the revolving arm of a crane, He was quite
insensible when admitted into the hospital, and in a state of
collapse, bleeding profusely from the left ear. There were
three scalp wounds: one on the forehead, where the crane
~ struck him, and two on the occiput, caused by the fall, The
hemorrhage from the ear, which was abundant and arterial,
continued for eight hours after his admission. On the fourth
day he began to have transient gleams of consciousness, and
then the bleeding from the ear recurred, and lasted for some
hours.  On the following day there were indications of facial
paralysis on the injured side ; this was limited to the muscles
supplied by the portio dura. As the stupor diminished, the
paralytic condition became more decided up to the tenth day.
The subsequent history of the case is replete with interest, and
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left but little doubt in my mind that there had been fractured
base, accompanied by other serious lesion. The patient made
a slow recovery; and when I saw him some months after he
left the hospital, he continued feeble and incapable of exertion,
with some hesitation of speech, though he had to a considerable
extent, but not entirely, recovered from the facial paralysis.
Serous oozing from the ear, which succeeded the bleeding,
continued even at the expiration of the second month.

In singular contrast with the foregoing case, except in the
special feature which induces me to cite it is that of a young
woman recently under my care. She was thrown from a cab,
and it is presumed that she struck her head, though no indica-
tion of a contusion could be discovered. When brought to the
hospital she was insensible, but not collapsed. On the following
day, sero-sanguineous 00zing from the right ear aroused
suspicion, but there were no head symptoms, except drowsiness,
to excite even anxiety. Facial paralysis gradually supervened,
after the lapse of some days, but so imperceptibly at first, that
it escaped notice unless specially looked for; there was also
much tenderness over the mastoid process. Subsequently the
right eye was inverted, and the intellectual faculties became
torpid; and she died on the thirteenth day, in a state of
muttering delirium ; the temperature having risen to 106°2
Fahr., an hour before death. The post-mortem revealed the
presence of pus in the right posterior fossa of the skull. There
was slight laceration of the left middle cerebral lobe, with some
extravasation into the arachnoid at that spot; there was also
fracture of the right petrous bone, taking a somewhat unusual
course.

As the specimen is a recent one, I have placed it on the
table, as a good illustration of this form of injury. The line
of fracture extends from the posterior inferior part of the right
parietal bone to the front of the base of the mastoid process ;
thence forwards and inwards in the long axis of the petrous
bone, crossing the auditory meatus and tympanic cavity, and
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separating the ossicula. The membrane of the tympanum
is torn, and the bony part of the Eustachian tube divided.
I attribute the deafness and facial paralysis, in this instance,
to the extension of inflammation, by contiguity, to the
Fallopian tube.

From this class of cases, of which the preceding are typical
examples, I conclude that facial and auditory paralysis is not
necessarily indicative of fracture of the petrous bone, when
unsupported by other confirmatory symptoms or signs; that,
in combination with serous, or even sero-sanguineous discharge
from the ear, the existence of fracture is very probable; and
when both these signs co-exist with cerebral symptoms, either
primary or secondary, there can be little, if any, doubt that
there is fracture of the petrous bone. It is not, however,
necessary that the signs of nerve lesion should correspond with
the side on which the injury is received. I have the notes of
one of my cases in which defective hearing and vision occurred
on the left side, the blow having been inflicted behind and
above the right ear. There was no paralysis in this case ; but
defective articulation and great hesitation in expression, which
persisted for some months afterwards. This is a condition
suggestive rather of extravasation of blood or of cerebral pres-
sure, than of fracture of the base.

I have never seen actual laceration of the seventh nerve;
and probably this is a rare occurrence, and by no means
necessary to account for persistent loss of function, even when
the immediate sequence of injury to the head. Displacement
of bone or extravasation of blood, and consequent pressure on
the nerve are, in such instances, the more probable explanation.

Under what circumstances does fracture of the skull occur,
at a spot remote from the part which is struck ?  And how far
are we justified in forming an opinion as to the position of
fracture in the base, from the part of the head on which the
blow is inflicted ? It cannot be affirmed that, for therapeutic
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purposes, such diagnosis is very important; but it is an
interesting inquiry ; and, as I believe it touches an error which
has been generally accepted, I will venture to devote a short
time to the consideration of the subject.

The doctrine of fracture by contre-coup has been generally
taught, without, as it appears to me, satisfactory proof of its
actual occurrence, or a sufficient consideration of the mechani-
cal force by which it is supposed to be produced. Indeed, I
think it may be questioned whether the term  contre-coup”
is admissible in physics ; certainly the conventional meaning
which is attached to this adopted word in surgery is very loose,
and does not bear a careful examination. It is employed to
define the force by which fracture of the base is produced by a
fall on the head ; yet, in analysing the mode in which fracture
occurs in this accident, we find that the application of the
force is as direct as if the vault of the skull be driven in by a
sledge-hammer. The plunge of the body is suddenly arrested
by the vertex coming in contact with the ground; and the
entire superincumbent weight, with the superadded momentum
acquired by the velocity of the fall, is concentrated around the
condyles of the occipital bone, and the central compartment of
the base of the skull is thus broken across. Or, this result
may be varied by the blow being received on the forehead or
occiput ; the anterior or posterior divisions being then, severally
more obnoxious to fracture. But it is surely incorrect to say
that these fractures are the result of a ¢ contre-coup.” I do
not cavil about the employment of the word in this sense,
although I think it incorrect, provided the conventional meaning
is clearly understood ; and that an admitted lesion, albeit
improperly designated, is not confused with an asserted form of
injury, the reality of which I think it would be difficult to
demonstrate in fact or experimentally.

It has been affirmed that a blow received on one side of the
head may produce fracture on the other; or that a blow
on the frontal bone may result in fracture of the occipital
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bone. The possibility of such an occurrence cannot be
doubted, when the head is forced against an unyielding surface ;
under such condition, the side which is weaker or on which
the force applied is more circumscribed or concentrated, would
most readily yield. But, that fracture should result in the way
described, without the existence of the condition mentioned,
is opposed to sound reasoning, applied upon mechanical prin-
ciples. The proposition that such might be the case would
probably assume the following form. ~As a consequence of
force sharply applied to the side of a suspended hollow sphere,
the wis inertie is overcome at the point struck, and some
change of form is the consequence, converting momentarily the
circle into an ellipse, or the sphere into a spheroid; the
vibrations are, at the same time, propagated in all directions
away from the point struck, and would proceed around the
sphere, until they met in a kind of focus at the point exactly
opposite, where they would neutralise each other. The result
would be the conversion of a state of active vibration into one
of rest ; and, as a consequence of this sudden change, disruption
of the vibrating body at a point diametrically opposite to that
which received the impact of the force. ~Whether such a
consequence would be likely to ensue, where the sphere or
circle acted on is of highly elastic and homogeneous material,
such as glass, I must leave to physicists to determine. But I
would submit that it seems impossible that such an effect
could be produced in the skin-clad skull, irregular as it is in
form, made up of many segments, varying in density, and
presenting anatomical characteristics specially designed to break
up and neutralise such physical force as I have supposed to be
in operation. Under these circumstances, it cannot be credited
that vibrations could be propagated with sufficient regularity to
permit of any focus of neutralisation being found; and I
cannot suppose any other hypothesis upon which the occur-
rence of such fracture can be founded. But, it may be
remarked, the sphere is filled. Yet, if it is difficult to conceive
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that fracture could be produced in the way I have described,
the supposition that fracture could occur as a consequence of
the transmission of vibrations through the soft and inelastic
brain-substance is still less tenable. If such fractures have ever
been observed, they were probably produced under conditions
unknown to the investigator.

It is true, as I have witnessed in several instances, that
blood may be extravasated into, or on the surface of, the brain,
at a distance from, or even precisely opposite to, that peint on
which a blow has been received. This is, no doubt, due to
the vibration transmitted across and through the substance of
the brain. When this vibration is suddenly arrested by the
rigid skull, the adjacent portion of the brain and its membranes
is subjected to a considerable instantaneous pressure, and the
vessels give way. A similar effect is produced as the vibrations
travel across from side to side : numerous small extravasations
or blood-points are by no means infrequently met with in fatal
concussion ; and this condition was especially remarkable in a
case, which I shall presently mention, of extravasation between
the dura mater and skull, at a distance removed from the point
of impact of the head against the ground. When the extravasa-
tion is distant from the point struck, in the course of the
meningeal artery and between the dura mater and skull,
prcbably the rupture of this vessel is influenced, if not
determined, by the vibrations of the skull: but the texture of
the meningeal arteries is very thin and delicate; and they
would yield much more readily, even to pressure, than arteries
in other parts.

Whenever I have noticed a fracture or fissure of the skull,
not directly communicating with the seat of injury, I have
always found a ready explanation in the relative strength
of the different bones subjected to pressure.

Thus, the frontal bone as low as the superciliary ridges, the
occipital as low as the transverse sinuses, and the entire parietal
bones, are denser and stronger than the roof of the orbit, the
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cerebellar portion of the occipital region, and the squamous
plate of the temporal. Yet, all these parts of the skull are
immovably fixed in their position ; and pressure applied to the
vault, therefore, more readily fractures the weaker part to which
the force is transmitted. Indeed, in some instances of fracture
of the skull, the extent of injury to the base is so great as
compared with that of the vault, as to indicate that the fissures
in the latter must have spread from the base upwards, and not
from the vertex towards the base.

I think that the explanation I have suggested is sufficient to
account for the phenomena which we meet with in complicated
injuries of the skull, including laceration of the brain-substance ;
at least they are not inconsistent with the results of experiments
on the dead body, nor with the consequences of physical force
applied under other and analogous circumstances. If such be
the case, we may discard as a fiction the assertion that fracture
of one side of the skull may result from a blow received on the
other ; unless, indeed, the head be forced against some resisting
body. I have never met with such an instance; and I have
failed to learn that other surgeons of extended experience, with
whom I have conversed on the subject, have ever seen a case
of this kind.

It is well known that a fall or blow on the vertex may be
attended by fracture of the vertex, of the base, or of both, It
may be interesting to examine how far the character of the
injury may be inferred from the nature of the accident, I
believe that the conclusions to which we should be led by a
consideration of the mechanical conditions under which such
fractures occur, are consistent with those which we realise in
practice. Thus, if the injury be inflicted by the fall of a hard
and heavy body on the vertex, this part would be fractured ;
and if the weight were not very great, the mischief might end
there, as the resistance offered by the head may so far exhaust
the momentum of the falIing body, that the force would not be
transmitted in sufficient amount to cause fracture of the base,
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But if the weight and momentum of the falling body were in
excess of the expenditure of force in causing fracture of the
vertex, the impulse would drive the head down upon the
summit of the spinal column; and fracture of the base would
result : in that case, mechanically viewed, the lower fracture
would be successive to the upper. But, if the falling weight
which struck the vertex were of a yielding material, fracture, if
any, would be in the base, and not of the vertex, because the
vis inertie of the skull would be overcome, and it would be
driven down upon the spine, without the application of circum-
scribed force to the vault. The same reasoning applies when
fracture of either the vault or base, or of both together, is the
effect of a fall on the vertex. If the fall be on a hard and
resisting surface, the fracture of the vault would precede that
of the base; but if upon a yielding body, there would probably
be fracture of the base, without fracture of the vertex.

When fracture encircles the skull, vertically, it will generally
be found to occur as the consequence of a perpendicular fall on
the vertex, the head being jammed between the point of impact
and the summit of the vertebral column. Sometimes, as in a
case I am about to mention, the upper fracture is starred.
Under these circumstances, the two lines of fracture usually,
but not necessarily, intersect or run into each other. When-
ever fracture of the base occurs, and fissures extend from it
towards the vertex, but do not reach the point of impact which
is indicated by bruising or laceration of the scalp, it may be
assumed that the fracture has proceeded from below upwards.
But when fracture extends entirely from the vertex to the base,
the origin of the fracture may be determined, post-mortem, by
its relative severity, and the amount of displacement at the
vault and base. Thus, when the base is fractured, and the
vertical extremity of the fracture exhibits a simple hssure,
which is gradually lost as it extends upwards, it may be con-
cluded that the fracture originated in the base. [See Figs. 1,
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1 Lea.—Starred fracture of vertex and fracture of base. A beam,
weighing 20 1b., fell thirty feet on the vertex.

2. DorreLL.—Double fracture, but not uniting above or below. Fell

against a gate, striking the occiput on each side, probably between the
bars.
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making an effort to sit up, though apparently unconscious when
spoken to, In less than half an hour his pupils became inactive,
stertor supervened, the surface of the eye became insensible, the
pulse was 42, and the temperature sank to g5 deg. At the
same time, puffiness over the parietal bone, which had before
been observed, became more apparent. Reactionary haemorrhage
had occurred. He survived twenty-six hours, the face being
flushed, the pulse rising to 128, the respirations to 4o, and the
temperature to 1048, two hours before his death. Both vertex
and base were found fractured. The upper fracture commenced
as a fissure, just behind the coronal suture, and was crossed at
its commencement, at right angles, by another fissure, con-
stituting, in fact, a starred fracture. On the right side, this
fissure extended downwards across the anterior half of the right
parietal bone, and the squamous plate of the temporal bone ;
then backwards and inwards across the petrous bone, and
partially through the basilar process of the occipital. The
fissure on the left side took a similar course, but terminated at
the middle lacerated foramen. Blood was extravasated on each
side, between the dura mater and skull, opposite the squamous
suture ; there was also blood effused into the arachnoid and
over the surface of the brain in considerable quantity. The
under and outer part of each middle cerebral lobe was lacerated.

This typical case exemplifies many points of interest, asso-
ciated with the diagnosis of such injuries, and to which I shall
have occasion to refer in my next Lecture.

The question of recovery after fracture of the base of the
skull is necessarily one which rarely admits of demonstrative
solution, Yet, the circumstantial evidence, based upon dia-
gnostic characteristics which we are enabled to identify with
these injuries, and upon analogy, amounts to proof little short
of demonstration, that recovery from fracture of the base of the
skull is by no means an infrequent occurrence. A simple
fissure extending across the central compartment of the base of
the skull—the most frequently fractured—is not liable to
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A, indicates the line of fracture, as described 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.
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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 hzmorrhage 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, hemorrhage 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 overthe surface of the brain, atits 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.  Unfortunately these diagnostic
manifestations are not generally such as can be acted on ; for,
although there can be no doubt that the seat of extravasation,
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surface of the brain, but extended through its substance,
involving the cerebellum and even the under surface of the
cerebrum. But I shall presently return to this subject.

I have not on record any case in which extravasation of
blood between the dura mater and wauft of the skull was not
primary, i.e., indicated by the immediate or early presence of
symptoms of pressure on the brain. No doubt these symptoms
are, as [ just now remarked, in some cases, less positive at
first, and become confirmed by further effusion, as the heart
recovers from the first shock of the injury ; but the cases are,
I think, exceptional and rare where the symptoms of com-
pression are entirely absent in the early stage-of shock, and
supervene only when reaction takes place. I must, however,
qualify the preceding remarks on these effusions, by observing
that extravasation, having the same relations in the base of the
skull, may exist without entailing necessarily the same
consequences. I have met with several such instances, which
admitted, post-maortem, of no other interpretation than that the
blood was deposited between the fibrous membrane and bone
some time prior to death, and yet there were no symptoms
to indicate its presence during life. Probably the pressure
in this direction is more readily diffused by displacement of the
sub-arachnoid fluid, or the extravasation takes place more slowly
if the lesion be not arterial. Usually in these cases of extra-
vasation, external to the dura mater, this membrane is not
ruptured nor torn; but, when there is fracture, and that
fracture is accompanied by displacement, the dura mater may
n_:xhibir the lacerated appearance in proximity to the clot, which
is presented by the accompanying preparation of fracture,
with extravasation in the base of the skull. (Preparation
shown.)

Extravasation of blood into the cavity of the arachnoid is
cnmrr.iunly seen in fracture of the base of the skull ; but, in my
experience, it is less frequent than sub-arachnoid eftusion, on
the upper surface of the hemispheres, which sometimes extends
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dilated, especially that on the side opposite to the injury, and
there was some hemiplegia on that side also. The nape of the
neck was blistered, and a dose of calomel was ordered. Pro-
found stupor afterwards ensued, and he died on the morning
of the third day. As a post-mortem examination was not
permitted, it is impossible to say that the base was not fractured,
and the suffering he complained of at the back of the neck
suggested the possibility of this complication ; but the
symptoms under which he sank indicate extravasation of blood
and consequent pressure. The m_emnrandum I affixed to this
case is to that effect ; and that probably such extravasation was
at the base of the skull, associated with fracture. I have no
record of any ecchymosis being observed at the nape of the
neck in this instance,

That extravasation of blood may exist in this diffused form
without producing symptoms of a nature to excite alarm, I
think there can be little doubt ; but of secondary consequences
under these circumstances we have not infrequent instances.
The following case is interesting in many respects, in a dia-
gnostic point of view, both negatively and positively; exemplifying
the above remarks and other points to which I shall presently
refer.

A cab-driver, of middle age, was thrown from his box, and
taken up insensible. When admitted into the hospital, it was
found that he had a severe scalp-wound over the left temple,
and a bruised face. He gradually rallied from his state of
unconsciousness, and on the following day was quite sensible,
with moderate reaction, the pulse being 80. He continued free
from suffering and any head symptoms; there was denuded
bone, and a fetid discharge escaped from the scalp-wound. At
the end of a month he was convalescent, the wound in the
scalp healing, and the part entirely free from tenderness; he
was permitted to walk about, and would soon have been
discharged, when, on the twenty-ninth day after the accident,
he complained of having caught cold, and remained in bed ; he
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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 hemorrhage 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 Comcussion 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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injury I am not prepared to say ; I should think not : certainly
I have never made nor witnessed a post-mortem after speedy
death from a blow on the head, where there was not some
palpable lesion of the brain. Yet, I would not deny the
possibility that concussion, without organic lesion of the brain,
but accompanied by severe general shock, may prove speedily or
even suddenly fatal ; especially if the heart be feeble, or the
presence of some other accidental circumstance favour this
result. This question, indeed, presents a very apt exempli-
fication of the erroneous conclusions that may be reached by
disuniting different conditions, which, conjointly, are competent
to entail consequences that, separately, they would not produce.
The diagnosis does not involve the dilemma of selecting con-
cussion, or shock, or extravasation, as the cause of death ; it is
rather concussion, plus shock, and it may be also plus other
predisposing conditions or concomitant injuries which have been
overlooked, or were beyond the reach of observation.

The symptoms of traumatic Compression, when well-marked
and uncomplicated, are those of apoplexy. The pulse marches
slowly, with a full beat; the pupils are fixed and generally
dilated ; voluntary movement and sensation are partially or en-
tirely suspended ; and the intellectual functions are in abeyance.
The soft palate partakes of this general paralysis; and the
stertor which marks the apoplectic condition is due to the
vibration of the velum, when the recumbent position of the
patient favours this result ; but change of posture may modify
or remove this diagnostic sign. The unresisting cheeks flap
loosely, and are inflated at each expiration; the distended
bladder retains the urine ; and the still-active intestine over-
comes the feeble resistance of the sphincter, and discharges its
contents, This condition 1s met with in cases where a cir-
cumscribed portion of bone or any foreign body is driven into
- the brain, or where a large clot of blood is suddenly extravasated

between the dura mater and skull, or into the substance or
ventricles of the brain.
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hemorrhage into the brain, with total unconsciousness, the
temperature was noted as being 95.2 deg., half an hour after
the injury, and never sank below 94.9 deg. In another
remarkable instance, however, of fractured base, with laceration
of brain, the temperature fell as low as 87.4 deg. in one and a
half hour after the accident, I am not aware of any lower
recorded temperature. This patient survived about nine hours,
but the temperature scarcely attained go deg. just before death.

I may take this opportunity of saying, in anticipation, that
the records which have been kept at St. Thomas’s Hospital, of
spinal and of other visceral injuries, seem to point to a different
conclusion as regards the diagnostic value of temperature in
these lesions. It has been found more uniformly low in them
than in head-injuries, the depression corresponding with the
amount of injury received, Moreover, there seems to be, in
this class of cases, a more steady fall in temperature after the
injury, lasting for a greater length of time, than in head-cases,
before reaction occurs. The observations on which these
remarks are founded, are too limited to permit me to generalise
from them ; but I throw them out as suggestive of the value
of further research in this subject.

The brain is obnoxious to the various forms of mechanical
injury to which other more accessible textures are liable. It
may be bruised-on the surface, or have blood extravasated into
its substance or interior ; it may be punctured, cut, or lacerated.
These lesions are not necessarily fatal, though most of them
are usually so ; sometimes death ensues without reaction; in
other instances it is the indirect consequence of renewed
vascular action ; or it may be deferred until inflammation is
developed. In exceptional cases recovery takes place, even
after loss of texture. Punctured and incised wounds are of
comparatively rare occurrence in civil practice. When a sharp
fragment of bone penetrates the dura mater and enters the brain,
we have an exemplification of the former kind of injury. It has
never been my fortune to witness a case in which a foreign
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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. The 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 forehead 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 post-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 past-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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I have kept a record, the injury to the head was more severe.
The man had fallen and struck his head against a lamp-post ;
he was taken up, bleeding from a scalp-wound, and insensible.
When admitted into the hospital, he rambled and answered
questions incoherently and irrationally. In the course of three
or four hours he became violent and noisy. He was sleepless,
and had the other well-marked symptoms of drunken delirium.
Opium was given cautiously ; and, after profound sleep, he
awoke rational, and ultimately made a good recovery.

The diagnosis of drunken delirium, when the head is injured,
is all the more important, as we meet occasionally with a
class of head symptoms due to other causes, but in many
respects resembling that condition, I have several cases
recorded which exemplify the association to which I allude.
In some, the incoherence, want of intelligence, and noisy,
rambling talk, or violent resistance requiring restraint, date from
the period of recovering from the first shock of the accident;
or these symptoms may appear synchronously with others in-
dicative of inflammation, and be thus more readily identified.

Two patients were admitted under my care, into the hospital,
within a few days of each other, whose cases exemplify all these
several states. One, an omnibus-driver, was thrown from his
box, and suffered severe fracture of the base of the skull, with
laceration of both hemispheres. Though almost in a state of
collapse when admitted, he was rambling about his horses, and
repulsed the attempts made to examine his injuries. He
survived four days, and continued to ramble and vociferate
loudly from time to time, being always engaged ideally in his
usual occupation ; this seemed to be his one mental impression.
He did not appear to understand questions put to him, and
gradually passed into a state of muttering delirium before he
became comatose just prior to his death.

The other patient was an engine-driver, whose head was
struck by a locomotive at Woking. The left parietal bone
was comminuted and driven into the brain, the middle menin-
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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
ot 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 exemplified 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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in which the patient at first talked thickly, and was subsequently
unable to speak, though evidently intelligent when roused,
there was found considerable contusion, with extravasation of
blood in the upper and anterior part, as well as on the posterior
and inferior surface, of the left anterior lobe of the cerebrum.
But there was no paralysis in this case; and the patient
survived only eight hours. He had been struck on the occiput,
and his condition and manner at first led to the impression that
he was intoxicated.

Traumatic lesions of the cerebellum, pons, and crura cerebri
are, comparatively, infrequent; and, when met with, they
usually co-exist with other injuries, and thus the special charac-
teristics associated with these lesions are masked ; and even in
disease they are not constant. In one case under my care, in
which more than half of the right cerebellar hemisphere was
occupied by an abscess, severe headache, flashes of light,
singing in the ears, were the chief symptoms. In another case
of severe laceration of the cerebellum, shock and other injuries
hastened a fatal termination; but in neither of these cases was
there convulsion ; and in the former there was no evidence of
want of co-ordinating power. When this last-named defect is
present, together with dilated pupils and pain in the head, and
involuntary periodic cries are uttered, without interference with
the intellectual functions, we may predicate pretty certainly the
existence of cerebellar discase. When hemiplegia exists, it is
on the side opposite to the lesion.

The co-existence of hemiplegia of one side, with paralysis of
the third nerve ot the opposite side, is indicative of lesion

of the crus cerebri on the side on which the third nerve is
paralysed.
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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
s nmediate 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 not 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,
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noid and pia mater; and which, by changing its position,
accommodates itself to the various 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
ost 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. _

I 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 vertebrz 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 vertebrz 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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Fracture of fourth lumbar vertebra, with dislocation backwards of fifth.

It exhibits a fracture of the fourth lumbar vertebra, with
complete dislocation backwards of the fifth. The arch of the
fourth is broken perpendicularly, and wedged between the
spinous and right transverse processes of the third. The fifth
is completely severed from its connection with the fourth, and
lies directly behind it, the anterior part of the body of the
former being in contact with the posterior part of the body of
the latter ; the lower border of the fifth does not extend more
than a quarter of an inch below the lower border of the fourth.,

The patient, a strong man, aged 20, received a blow on the
back by the fall of a heavy weight. There was entire paralysis
of the lower extremities. At the end of flve weeks he had
recovered sensation perfectly, and motion partially., He died,
exhausted by sloughing of the nates, etc., seven weeks after the
accident. His arm and leg had also suffered fracture, and the
former had united. Such recovery of function could have
occurred only where the lumbar region of the spine was the
seat of injury.

Force which tends to produce fracture may, stopping short
of that result, severely strain the ligaments of the spine,

-
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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. Iiocal 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 I 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 preceding 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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simple concussion ; in some instances the collapse is great,
accompanied by insensibility, but without evidence of injury to
the head. Reaction, under such circumstances, is tardy, and
irregular. Numbness and tingling, sometimes local, sometimes
universal, is complained of. Other symptoms are, rigor, con-
tinued sickness, intermittent fits of numbness, excito-motor
spasm in the limbs, violent throbbing sensations, a sense of
heat or cold in the head or other parts, want of sleep or con-
tinued drowsiness, confusion of intellect, enfeebled muscular
power, deafness, defective sight accompanied by ocular spectra,
hyperzsthesia in some parts, but especially in the spine ; great
emotional excitability. Besides these I could enumerate other
more especial symptoms; but they have been peculiar to
isolated cases. With rare exception, extreme sensitiveness of
the spine is present in these cases, and more frequently located
at some particular part, than distributed over the whole column.
Again, this pain or pressure is sometimes referred to the
lumbar muscles, at others to the spinous ridge. In some of
these cases the patients entirely recover after a longer or shorter
interval ; in others, the health is permanently enfeebled, and a
life of protracted discomfort is entailed ; or the sufferer sinks,
emaciated and exhausted, into a premature grave; or becomes
the victim of some acute disease, the destructive tendency of
which his defective organism is incapable of resisting.

It will be perceived that many of the foregoing symptoms
and signs may be referred to what we are accustomed to
regard as concussion of the spine, but many also are due to
general rather than special nervous shock. In some instances
there is probably meningeal mischief; but the indications
in others clearly point to organic change in the cerebro-spinal
centre.

I have already shown, in a preceding lecture, how powerful
an influence emotional shock or physical concussion may
exercise on organic vitality ; and I think it not inconsistent
with acknowledged facts, to affirm that protracted functional
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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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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 tfaumatic, 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
¢ geute’” 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 1 just now remarked, to constitute one
exciting cause of renewed muscular spasm. The appeal to thel
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 i1s 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

il i —

e







-

DETERMINING CAUSES OF TETANUS. 177

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. I have never seen so acute
a- case saved; but whether this result was simply post hoc or

* propter hoc, 1 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 recently 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 im portance 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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extended pathological observation, may lead to more satisfactory
results.

To Dr. Lockhart Clarke we are indebted for our acquaint-
ance with those pathological changes in the organic structure
of the cord, which are found in fatal cases of tetanus. In
several specimens examined by this careful observer, there were
noticed extensive areas of disintegration in the grey substance
of the cord, especially round the central canal, with softening
and exudation of a finely granular fluid, and the débris of blood-
vessels and nerves in the same locality. Swelling or falling in
of the cord at the parts affected was also noticed, and extrava-
sation of blood into its texture. And these changes, though
varying in degree in different parts, were not limited to one
segment of the cord, but involved the greater part of its extent,
from the upper cervical region downwards.

Section of spinal cord in tetanus, showing its distortion and falling-in
from the fluid disintegration of the grey matter; a condition which pre-
vailed, in this instance, more or less throughout the whole length of the
cord.  After a drawing by Dr. Lockhart Clarke.

Several inquiries, and of an eminently practical character, in
relation to diagnosis as well as treatment, are suggested by
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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.
Mouscular 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.]
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.

t Beale’s ¢ Archives,” No. xiv, 1864.

I “British and Foreign Medico-Chirurgical Review,” January and
April, 1863.
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is dependent on some chemical change, probably the slow
abstraction of animal quinoidine from the system, and its
substitution by some morbid matter which exerts its own
specific influence on the nervous centres, and gives its peculiar
character to the convulsive affection, whether tetanus, hydro-
phobia, or epilepsy. And he bases this conjecture on the
peculiar effect of quinine in large doses—from five to twenty
grains—if given in solution during the premonitory symptoms
of an epileptic seizure, when they are of sufficiently long dura-
tion to administer the draught. In about fifty cases, in which
this treatment was tried, it failed in four only; two of these
were instances in which the fits followed injury to the head ;
one was a case of syphilis, and one of tuberculosis.

In connexion with this subject I may allude, incidentally, to
an interesting circumstance mentioned to me by Mr. Erasmus
Wilson, which seems to suggest the presence of a condition
affecting the sensory nerves, analogous to those convulsive
affections of the motor nerves which have been under con-
sideration ; and identical as regards its causative agency, if we
may draw that inference from the efficacy of the remedy. Mr.
Wilson has found some most aggravated cases of prurigo and
pruritus yield to large doses of quinine, after every other form of
treatment which suggested itself had been tried in vain ; moreover,
the relief proved to be permanent as well as speedy.

The facts which I have mentioned, both pathclogical and
therapeutic, would seem to raise the question whether the morbid
changes observed in the spinal neurine, in these convulsive affec-
tions, stand in the relation of cause or effect to the phenomena,
presented by and characterising this class of diseases. We know
that either epileptic or tetanic convulsion may be due entirely
to central irritation, as where it is traumatic from the presence
of a depressed fragment of bone ; and also in some diseases of
the brain and spinal cord ; and the pathological appearances to
which I have referred, as noticed in the tetanic cord, are similar
in their nature to those which are observed in the slower disin-
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tegration of the cord, in ordinary paralysis and in muscular
atrophy : but, in locomotor ataxy, as Dr, L. Clarke has
shown, the nature of the lesion is somewhat different, and is
always limited to the posterior columns of the cord, and to the
posterior grey substance.

[f we assume that these convulsive affections are usually de-
pendent on blood-poisoning—as they certainlyareoften influenced
by endemic causes operating in conjunction with peripheral
irritation—we may the more readily understand how, in certain
instances, the malady may continue to be purely functional in
all its attendant phenomena ; but that organic change in the
cord, dependent probably on the intensity and persistent opera-
tion of a diseased circulating medium, will react by producing
an aggravation of the functional disturbance; and, further, that
the disintegration of texture in the spinal cord, noticed in fatal
cases of this class, is irrecoverable, On the other hand, in
tetanus caused by peripheral lesion, the reflected agency seems
to be so clearly established, that it is difficult to evade the con-
clusion that the central change in the texture of the cord is
directly dependent on the peripheral irritation, and is itself the
cause of that convulsion. Yet, this does not, in my apprehension,
exclude the operation of some morbid condition of the circulation
in the production of the disease. In the allied malady hydro-
phobia, the agency of a blood-poison seems scarcely to admit of
a doubt. In this affection, as I have remarked, the cord does
not exhibit any discoverable changes, similar to those which are
noticed in tetanus ; and it is an interesting fact that strychnine
produces no morbid change in the cord : this I am assured by
Dr. Lockhart Clarke is the result of experiments performed by
him ; and M. Vulpian also has shown that the spinal cord of
frogs, kept in repeated convulsions by strychnine for a month,
presented no change.®* The phenomena of tetanus and those
produced by strychnine are undistinguishable ; but the causative
influence is different. It seems, therefore, justifiable to infer

® ¢ Archiv. de Physiologie,” 1868.
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and presented, in their cellular interstices, numerous broad
patches of extravasation of semi-fluid blood and coagulum.
The case ran its course in about seventy hours.

We have no very definite information as to the extent to
which breach of texture of the cerebral substance may be
repaired, and the mode in which such repair is effected. Yet
there seems to be no reason why brain texture should be ab-
solutely exceptional in this respect; indeed, instances of resto-
ration of disturbed or interrupted function, after the lapse of
time, would seem to indicate that repair is sometimes accom-
plished. But loss of texture, as in abscess, is not restored by
reproduction of nerve-substance, as, in all probability, elementary
degeneration, constituting organic change, is not supplanted by
new and healthy neurine, In the rare instances in which
abscess of the brain does not destroy life and heals, its walls
become thickened and contracted ; and with this and inflamed
surrounding nerve-substance, a sort of cicatrix is formed ; or
the space is occupied by a portion of the contents of the abscess
becoming mixed with chalky deposit.

In studying the phenomena which accompany and characterise
the various diseases of the spinal cord to which T have briefly
alluded, and the distinctions on which their diagnosis depends,
it is difficult to resist the conviction, as I remarked at an earlier
part of this Lecture, that a nearer affinity between them is
manifested, as the physiology and morbid anatomy of the nerve-
centre become better understood. There can be little doubt,
I apprehend, that many of these affections, evincing even
aggravated symptoms and having an eccentric or peripheral
origin, are purely functional and therefore remediable; whilst
others of the same class, as regards their source, are accompanied
by organic change, and therefore resist treatment. But wher-
ever these couvulsive affections, whether tetanus or chorea,
epilepsy or hysteria, are centric in their origin, and consequent
exclusively on central irritation, the cause must be organic
change ; and recovery, as a rule if not invariably, is hopeless.
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Gradual disorganisation of any portion of the spinal column,
from slowly progressive disease, such as caries, is, in exceptional
cases only, accompanied or succeeded by functional disturbance
of the cord, and still more rarely by organic disintegration.
Permanent loss of texture in the bone and the connecting fibro-
cartilage between the vertebrae may entail great distortion, and
yet the cord may preserve its functions intact. This destructive
process attacks the bodies of the vertebrz and the intervening
elastic texture which binds them together; and the superin-
cumbent weight or position acts mechanically in inducing
approximation of the adjoining bones, thereby excluding from
the canal the disorganised tissues and pus, which find their way
to the surface, either in the loins, or, guided by the sheath of
the psoas muscle, at the groin. But, in more rapid cases
paraplegia may ensue, and then becomes a diagnostic sign, in
company with others, of the disease. The contiguity of morbid
action, in such cases, to the anterior columns, explains the
secondary affection of the nerve-centre; and the paraplegia is
due chiefly to softening or fatty degeneration, similar to the
changes which I noticed in a former lecture as occurring in the
brain. When the destructive process extends more deeply,
anzsthesia also supervenes,

Apart from these decisive proofs that the cord is involved, a
distressing sense of tightness and pain, extending round the
umbilical or epigastric region, is often complained of in caries,
and is very characteristic of the condition of which I am
speaking. It is almost constant in some cases, and is the
principal source of suffering and complaint of the patient. This
pain would appear to be due to pressure or irritation of the pos-
terior roots of the nerves distributed to these parts, and of course
manifested in their sentient extremities. But I have noticed
the same condition in some instances of fracture of the spine,
where the paraplegic condition has not been complete. Thus,
it was present in a patient of mine whose cervical spine was
fractured, and whose chief complaint was pain and tightness
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across the epigastric region and round the abdomen, and also in
the arms and between the shoulders.

I propose closing this lecture, and the present division of my
subject, by some remarks on the propriety of interference by
surgical operation in cases of fracture of the spine.

The analogy and close alliance between the functions of the
brain and spinal cord, has led to the inquiry whether there are
any diagnostic indications on which dependence can be placed,
as a guide to the surgeon in entertaining the proposal to operate,
for the purpose of relieving the spinal cord from irritation or
pressure ; whether there is any condition which can justify an
interference so grave in its nature, that it may be regarded as
more momentous, in all its risks and bearings, than the corre-
sponding operation of trephining the skull.

This question must be viewed in different aspects, such as
the following inquiries embody. What extent and character of
lesion demand an operation : how can the surgeon satisfy himself
of the nature of the injury and of its position : is it possible to
relieve the condition for which the operation is undertaken :
what are the risks of the operation: and what consequences
beyond those intended may be entailed by interference ?

I take it for granted that no surgeon would advocate the
performance of an operation, which is to lay open the spinal
canal, unless the symptoms are so pronounced as to leave no
doubt that the cord is so far compressed or irritated, that there
is no reasonable probability of its unaided recovery. The
diagnosis in this respect may, no doubt, be afirmative in many
instances ; but whenever such is the case, I am unacquainted
with any sign or symptom by which we can judge that the
nature and extent of the injury is not such as to render an
operation altogether abortive. This dilemma may result from
the aggravated nature of the injury, amounting, perhaps, to
complete disintegration or severing asunder of the cord ; or it
may be the consequence of the position of the injury, which is
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That force directly applied to the back of a vertebra is likely to
produce fracture of the spinous process I have already shown ;
and fracture of the arch, as a sequence of fracture of the body,
of a vertebra, and the result of overbending of the spine, is a
typical form of injury—I should say the most common. But
the direct violence which would suffice to fracture the arch and
drive the spinous process into the cord, the body of the vertebra
remaining unbroken, must almost inevitably prove hopelessly
destructive to the nerve-tissue; as is illustrated in a rare and
interesting case recently recorded by Dr. Maccormac of Belfast ;
in this instance, the cord, *“had been compressed, almost to
complete division.”

Again, the question of time is one which must necessarily
press upon the surgeon, in contemplating such an operation.
He must ask himself, is it justifiable to operate without waiting
to ascertain the amount of permanent injury, which, in some
instances, time alone can develop? Yet, if an operation is to
be performed, certainly delay diminishes any chance of success
that may exist ; and thus the surgeon is compelled to risk the
consequences of an operation which, if unnecessary, very seriously
prejudices the prospects of a patient’s recovery.

The mode of proceeding adopted by the advocates of this
operation is, to expose and remove a part of the spinal column,
and to open the canal containing the cord, perhaps to lay bare
the cord itself. A simple fracture is thus converted into a
compound fracture, and a communication is established with a
canal having the most delicate and susceptible relations, and
which must be liable to the intrusion of the products of inflam-
mation during such period as the patient may survive the effort
to repair the lesion. If the cord have been crushed, and the
operation have been consequently useless, probably life may,
thereby, be only curtailed ; but if (as must be presupposed for
the operation to have a chance of success) the cord be not
crushed, it appears to me that the best chance of the patient’s
recovery is thereby extinguished. Indeed, my conviction is
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that the operation has been advocated on the Erroneous
hypothesis that the spinal cord can be compressed, without
serious disintegration of its texture. I believe this is scarcely
ever the case, unless such pressure result from extravasation of
blood—a condition which, if it could be ascertained, certainly
would not justify the risk of an operation. In the majority of
instances, probably, the amount of compression witnessed in a
post-mortem examination, is but an inadequate measure of the
disintegrating force which was applied, at the time the column
snapped under the violence to which it was subjected ;—
violence sufficient not only to fracture the arch, but to break
through the bodies of the vertebrz, or to wrench asunder the
tough intervertebral substance which connects them together. .

It is true that cases are recorded in which amelioration
of symptoms is attributed to an operation. But are such
indications to be depended upon? Unfortunately this is a
class of cases in which it is almost impossible to affirm
what is due to operative interference, as we cannot estimate or
limit the amount of improvement which might have followed if
no operation had been practised.

Certainly instances occur from time to time, as [ have
witnessed, in which injury of a very unequivocal character,
especially in the lower region of the spine, has not been
followed by the result which the decisive symptoms seemed to
foreshadow. Life has been protracted, and even great amelio-
ration in the general condition of the patient has occurred,
though without any marked change in the paraplegic condition.
The management of a patient, under these circumstances, is
all-important, and is very influential in protracting life. ~ Rest
in a suitable position and on an appropriate couch ; attention to
the bladder and bowels, as well as to the diet and cleanliness of
the patient, should be the constant care of the surgeon; and
will accomplish much which might be attributed to an operation
where the same advantages had not been so scrupulously
secured previous to such interference.



OPERATION IN FRACTURED SPINE DISCUSSED. 191

As regards the diagnosis of the nature and extent of the
lesion, my own experience affords me no certain or reliab%e
diagnostic guide, except the completeness of the pﬂl‘ﬂ}jﬂcglc
condition. I cannot say I place dependence on the activity of
the excito-motor phenomena, as developed in an inverse propor-
tion to the amount of damage to the compressed cord: frequently
in the most serious and irreparable lesions, the excited muscular
movements are by no means strikingly marked ; indeed they
are often almost in abeyance.

A parallel has been drawn between the consequences of
pressure from the presence of purulent deposit external to the
theca vertebralis, and that resulting from traumatic lesion ; and
also between the effects of curvature from caries and the
sudden distortion of the spine from violence. I think such
parallel in either case is unreal. I do not deny that traumatic
pressure on the cord without contusion of its structure or
intrusion within its theca, may be relieved, and suspended
function be restored, by removing such pressure. But there is
a vast difference between the slow and gradual encroachment
on the cord by an abscess, or by the yielding curvature of
progressive caries, and the sudden and violent consequences of
fracture with depression of bone, or of distortion from the same
cause. Indeed, recovery from the consequent paraplegia in the
former class, when the cause ceases to be operative, and the
generally speedy death which ensues in the latter, prove this
contrast. There is not necessarily organic change in the one
instance ; but in traumatic pressure, even where there is no
change apparent to the naked eye, the microscope reveals
organic lesion as the consequence of violence, and hence the
fatal result. But if the pressure be due to extravasation of
blood, this may be absorbed ; and in such cases an operation
would greatly diminish the patient’s chance of recovery.

The only supposable form of spinal injury which, in my
opinion, might be benefited by operation, is a fracture of the
vertebral arch alone, with limited depression, or the recent
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intrusion of a spiculum of bone within the theca, whereby the
cord is pricked and irritated. But where are these cases to be
met with, and how are they to be recognised ?

I fear we must abandon this operation. I have seen it
performed on three or four occasions many years since, but
certainly not with such results as to induce me to repeat the
experiment : and the recorded advantages of more recent cases
do not impress me more favourably. Even admitting, as 1
have admitted, that certain special features might justify
surgical interterence, I believe that they are rare, and very
difficult of diagnosis, if not absolutely impossible to identify.
I am satisfied that the risks attending an unnecessary operation
are great : and, in balancing these risks against the possible
good which may be accomplished in isolated instances, my
conviction is that the preponderance is decidedly in favour of
non-interference. I am aware it may be urged that any risk is
justifiable where a patient’s condition is hopeless. But, I
rejoin, how are we to identify the absolutely hopeless cases?
Some linger on a long time, and even partial recovery is
occasionally witnessed under favouring circumstances ; and it
is precisely these cases in which interference is likely to prove
mischievous, by extinguishing the prospect of spontaneous
repair, and the chances in favour of the patient’s recovery or
protracted survival: for, it can scarcely be alleged by the
advocates of this operation that, if unproductive of good, it is
harmless. To weaken still further the remaining connexions
of a broken spine; to convert a simple into a compound
fracture ; to expose the sheath of the cord and possibly the cord
itself; and to entail the risks attending the period of repair,—
cannot be regarded as circumstances of indifference. Accident-
ally, here and there, an instance may occur in which benefit
does, or seems to, result from surgical interference ; and the
time may arrive when, perchance, the means of diagnosis at
our command may enable us to judge with more precision of
the nature and extent of the injury inflicted : but at present,
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form a probable estimate of the actual condition and prospects
of the patient. The prolongation of life under necessarily
mortal injury is not infrequently of great moment, even in a
temporal point of view. The identification of an assassin, the
communication of some important information, the arrangement
of worldly concerns, may depend on a correct diagnosis and the
means employed to delay a fatal issue.

In contrasting the relative liability to injury of the thoracic
organs, and those of the head and pelvis, we find that the source
or immunity is due to different causes ; the arched and vaulted
form, and the solid, resisting walls of the latter, constituting
that protection which is afforded by the yielding and elastic
parietes of the former. Each constituent element in the skeleton
of the chest is possessed of this pliant quality, either in its own
proper construction or derived from its relation to the other
parts. Although the individual vertebra are rigid, the central
column which they collectively compose is flexible by virtue of
the tough fibro-cartilage which binds the several bones together.
The flat plates of bone which constitute the sternum are so
designed, from their obliquity of relation to the cavity they help
to enclose, as to afford protection against the consequences of
direct violence ; but this attribute is greatly helped by the
elasticity derived from the connexion of the breast-bone to the
costal cartilages. The ribs themselves are essentially elastic,
but are rendered much more so by the interposition of the
cartilages between their extremities and the sternum, which is
the common bond of their union in front. This property of
the chest-walls is physiologically essential, to admit of the
varying capacity of the cavity during respiration: but it also
s?bservcs, in a remarkable degree, the purpose of securing the
viscera from the consequences of external violence,

When the sternum is fractured, it is very rarely the result
of direct force ; and if such should be the case, the ribs are
almost always seriously implicated in the injury, and thus attest
the extent and character of the violence which was competent
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from a high van, the wheels of which passed over his chest.
Several ribs of the left side, the upper six as was afterwards
ascertained, were fractured ; he had external emphysema, and
apparently the same condition of the lung, for there was
increased resonance, with faulty breath-sounds and slight crepita-
tion. He rallied from the shock, and was going on tolerably
well until the eighteenth day, when he suddenly brought up a
pint and a half of scarlet blood, which, as it was pure, was
supposed to be from the lung. Broncho-pneumonia existed at
this time over the whole chest. A second loss of blood, two days
later, proved fatal. At the post-mortem examination it was
found that this blood was derived from an ulcer in the stomach,
opening into the coronary artery.

Wounds of the parietal vessels—the intercostal and mammary
—are scarcely ever met with; or, if they occur more fre-
quently than I suppose, it is without the presence of such
signs or symptoms as might be expected. Any accumulation
of blood within the pleural cavity would be rendered apparent
by the attendant dyspncea and the dulness on percussion, with
the absence of respiratory murmur at that part of the chest
to which the blood gravitates, and where the lung is conse-
quently displaced ; but this complication is of very rare
occurrence.

The position of the intercostal nerve renders it probable that
it is often, if not usually, pressed upon or injured by the
displaced rib, especially when the fracture is far back. I believe
that the acute pain, the catching respiration, and short cough,
accompanying this accident, are due in a measure to the
implication of the nerve in the way described.

The Shock which attends the injuries to which I have
referred is usually of a transient nature, and referable rather to
the general violence or agitation accompanying them than to
the local lesion. The reaction is proportionately moderate, and
is almost always attended by a short and troublesome cough,
which much distresses the patient, and requires tranquillising
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healed lung resumes its function. The observed condition of
the patient coincides with this explanation ; viz., increasing
dyspneea to an alarming extent ; the continuance of this con-
dition for a period not very prolonged; and then gradual
subsidence of the abnormal signs and symptoms. = In other
cases, probably by reason of adhesions, the encroachment on the
lung stops short of this extreme compression.

In my experience, emphysema, except to a limited extent
around the fracture, does not usually occur with pneumothorax.
The mechanical relations to which I have referred, account for
the absence of one form of extravasation when the other is
present ; the following case, however, exemplifies this complica-
tion. J.F., aged 43, was admitted under my care about five
years since, having fallen from a high cart on to a heap of
stones. He did not complain much of his chest at first, having
a severe contusion of the hip, which gave him great pain. But
in the evening, some emphysema made its appearance over the
right side. On the following day, when I saw him, the
emphysema had extended over a considerable space, and quickly
spread to the neck. The breath-sounds were indistinct towards
the lower part of the right side, whereas the resonance on
percussion was increased. On the third day the emphysema
had extended still further, but there were no general symptoms
to create uneasiness. On the fourth day, the breathing became
oppressed, the pulse quickened, and the face flushed. The
resonance of the right side had diminished, so as to be less than
that of the left, and the breath-sounds were still indistinct and
there was some cough. Dr. Bristowe saw the case with me at
this period, and agreed with me in regarding the pneumonia as
local. ~ All the symptoms gradually subsided, and the patient
ultimately recovered. I find the following remarks in my note-
book appended to this case. In this instance the lung was
wounded by the broken ribs being driven in upon it ; air was
extravasated into the areolar tissue ; and the increased resonance
of the affected side, combined with partially suppressed breath-
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sounds, indicated the further complication of extravasation of
air into the pleura. When pneumonia seemed imminent, the
diagnosis was obscured by the lung receding from the chest-wall
as air accumulated in the pleural space; and the pneumonic
crepitation was masked, and confused with the superficial crepi-
tation in the areolar tissue—a source of perplexity which was in
great measure removed by pressing the air away from the part
to which the stethoscope was applied. With the dyspneea and
fever came diminished resonance of the affected lung. The
absence of coloured expectoration, and the character of the
cough, aided the diagnosis in this complex case.

Occasionally, in severe injuries of the chest, we have the
opportunity of witnessing the state of collapse of the lung
produced by pneumothorax ; and it is remarkable to what an
extent the organ is shrunk from the uniform compression;
how effectually the air has been pressed out of it, and how
shrivelled it appears. T have no recollection of paracentesis for
pneumothorax ever having been performed in St. Thomas’s
Hospital since I have been connected with it; therefore, I
conclude it can rarely be demanded. The temporary incon-
venience caused by emphysema scarcely ever justifies interference.
In one case only do I remember to have observed relief from
evacuation of the air; and that was in a child in whom the
emphysema was almost general.

W hat becomes of air thus extravasated ! How is it removed ¢
There is no doubt that, whether in the pleura or areolar tissue,
it sometimes disappears with surprising rapidity ; yet, as far as
I can gather, there seems to be but little, if any, accurate
knowledge as to the mode in which it is removed. This
question would appear to be influenced very much by the
nature of the gas which has accumulated, whether it be common
atmospheric air which had passed into the tissue from without,
or the product of chemical decomposition within. Yet the
issue is, in reality, but little affected by these different con-
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ditions ; for the habitudes of the gases are so similar in relation
to this point, that, whatever their nature, their removal must
obviously depend upon exactly the same kind of action, dif-
fering only in degree. Absorption is the agency to which
such removal is usually attributed ; but probably this process
is accomplished only after the gas has been gradually dissolved
in the fluids of the parts ; and both physically and physiologically
this view appears to be reasonable. The permanent gases are
all of them more or less soluble in water ; some to a much
greater extent than others, but all are subject to the same law.
Gas dissolved in water is so incorporated therewith, that under
any ordinary circumstances absorption of the liquid implies
absorption of the gas.

According to the circumstances under which they are pro-
duced, the gases present may be a combination of oxygen and
nitrogen, or of carburetted and sulphuretted hydrogen. The
extent to which these gases are soluble in water varies ex-
tremely. Thus, 100 cubic inches of water dissolve 300 cubic
inches of sulphuretted hydrogen, and only two inches of nitro-
gen, the relative solubility of the four gases being as 1 to 24,
65, and 120. The low solubility of nitrogen would, according
to the supposition named, require a longer period for its
absorption ; whereas sulphuretted hydrogen should be much
more rapidly removed ; or, in other words, a much longer time
would be required for the absorption of atmospheric air, than
that of gas, the product of decomposition; a circumstance
which may throw some light on the obscure subject of blood-
poisoning, where the conditions for the disengagement of sul-
phuretted hydrogen are favorable. Yet it would be difficult
to erect, out of this comparison, any principle of diagnosis upon
which dependence can be placed ; for, in the case of atmospheric
air, usually the extravasation takes place in a definite time, and
is not renewed; whereas, in the case of gas disengaged by
decomposition, the producing elements, in the form of dis-
organised tissue or fetid fluid, being still present, there is no
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from dyspncea. The chest-sounds were perfectly normal, and
there was distinct crepitation in the tumour. On the following
morning, the right side of the neck and chest began to show
signs of emphysema ; and there was a noisy musical sound,
during the filling and collapse of the tumour, which was now
reduced to the size of an orange. There was also acute pleuritic
pain near the seat of injury, but no sign of effusion into the
pleural space. There was some congestion of the face; but
the lips were well injected. He began to cough; and his
pulse had risen to 112, and his respirations to 26. T'emperature
normal. The emphysema prevented me from using the stetho-
scope satisfactorily. A few ounces of blood were taken from
the arm. On the third day, there was less congestion of the
face ; but his pulse was quick, and his cough was troublesome.
There was loud rhonchus over the right side of the chest, and
friction-sound was audible at the lower part. I ordered that a
light pad should be applied over the injured part. The
emphysema had by this time extended to the trunk, face, and
limbs, reaching to the right forearm and knee. He spoke with
difficulty, and was easier when laid on the left side and raised
in bed. On the fifth day, he was greatly improved in every
respect ; and the swelling no longer appeared as previously
when the pad was removed, though there was an alternate rise
and fall at the injured part, synchronous with each inspiration
and expiration. On the eighth day, the friction-sound had
disappeared ; but there was relative dulness generally over the
left (opposite) side of the chest, the right being more resonant.
Expectoration scanty, and slightly tinged with blood ; emphy-
sema diminishing, though still distinguishable in the groins,
arms, and face. (Gradually, and with many fluctuations, these
symptoms subsided ; and, at the end of six weeks, the patient
was convalescent. The only abnormal sound to be heard over
the chest was some dulness on percussion just below the seat
of injury. The gap remained, but presented to the touch
more consistence than at first. Some plastic deposit evidently
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occupied the space ; and the impulse of the distended lung durin g
inspiration was scarcely perceptible.

Many points of interest, bearing on the diagnosis, present
themselves in considering this case. The alternative of our
having to deal with circumscribed emphysema of the areolar
tissue naturally suggested itself, but was rejected, on account
of the strictly defined limits of the tumour, and the absence of
any tendency to diffusion of the air beyond its boundary, until
after the lapse of some hours, and then very gradually so. The
lesion was followed by an attack of acute pleurisy and some
pneumonia. The relative resonance of the two sides suggested
to my mind the probability of there being some air in the
injured pleura ; yet the interval of a week renders such an
occurrence very exceptional. The displaced fragment of rib
must have retained its abnormal position, for it could not be felt.

I have never seen pulmonic hernia resulting from wound
of the thoracic walls : indeed, the foregoing is the only case
of external hernia of the lung that has come under my ob-
servation.

Rupture of the lung from compression of the walls of the
chest is occasionally met with ; but I do not remember to have
seen this occurrence unaccompanied by fracture of the ribs.
Yet the absence of displacement of the broken ends of bone
points to compression as the cause of lesion of the lung, as in
the following instance. A young man was crushed between
the shaft of a cart and a wall, the shaft striking him between
the inferior angle of the right scapula and the spine. He was
in a state of pulseless prostration when admitted, and continued
so during the forty hours that he survived. Dyspneea was
increasingly distressing ; and emphysema had extended from
near the seat of injury in the back, over the entire trunk. A
large rent was found across the right lung; and the correspond-
ing pleura contained a quart of blood. The sixth, seventh
and eighth ribs were broken near to their angles, but had not

penetrated the lung.
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The influence of previous disease, or of chronic functional
disturbance in the lungs, should be taken into account in the
diagnosis of these injuries and their consequences, and more
especially in the prognosis in this class of cases. Such instances
are of every-day occurrence in our hospital practice. For
example, a bricklayer, fifty-eight years of age, was admitted
under my care, having fallen from a height on to his chest, and
fractured three or four of the upper ribs on the left side. He
had been the subject of chronic bronchitis for a long time. He
survived for a week, suffering severely from dyspncea and
inability to expectorate; and pneumonia, with prostration,
supervened shortly before death. Recent pleurisy on the right
side, with consolidation of the corresponding lung at its upper
part, was found. The heart was large, and the left ventricle
dilated. In this instance, the opposite lung to that injured was
specially involved in the after-consequences,

How are we to explain the phenomena presented by the
following case, which is simply typical of many that I have
witnessed ? A lad, ten years old, was admitted under my care
last year, having been run over. There was profound shock,
and the breathing was difficult and hurried. There were no
marks of bruising on the chest, but the movements of the left
side were impeded. There was no fracture ; but auscultation
detected loud bubbling sounds, as of air passing through fluid ;
the resonance was diminished. On the right side the respira-
tion was puerile; there was no expectoration. The boy was
well in a fortnight.

In the first place, I may observe that this case exemplifies
my remark, that serious functional disturbance may ensue as
the consequence of mechanical violence, whereas a rapid recovery
leaves us no alternative but to conclude that the lung has
escaped organic lesion. But in this instance there were
abnormal breath-sounds, with impaired movement on the left
side, and puerile respiration on the right ; or, in other words,
partially suspended function in the former, and excessive activity
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side there wahs normal resonance on percussion, and the
respiration was disti_nctl}r audible—indeed, puerile. There was
neither cough nor expectoration. Four leeches were applied
over the upper part of the affected lung, with almost immediate
relief. On the following day the bd}r was breathing quietly ;
and in less than forty-eight hours all the above symptoms
had disappeared, and the respiratory ‘sounds, on. auscultation
and percussion, as well as the heart’s action, were found
perfectly normal. :

The condition of this patient seemed so anomalous that I
sought the assistance of Dr. Clapton, who was in the hospital
at the time, and he entirely confirmed the diagnosis, or rather
the presence of the signs I have mentioned ; although he was
at a loss, like myself, to account for them satisfactorily. The
absence of pain, and the continuance of the costal movements,
showed that there was no conselidation ; indeed, the suddenness
of the attack forbade that supposition. The entire left lung was
the seat of suspended respiration. The extremely excited
action of the heart appeared to indicate serious obstruction in
the pulmonary circulation ; and the result of the treatment
points in the same direction. The lung was paralysed from
shock, resulting from the violence done to the chest in the fall;
and reaction was accompanied by engorgement of the pulmonic
capillaries, due, probably, to the still suspended function of the
Vaso-motor nerves.

The conclusions I draw from these and similar cases are,’
that serious functional derangement, without organic lesion,
may result from contusion or concussion of the chest; that
this derangement may occur without any injury to the thoracic
walls ; and that it may be transient and subside without any
ulterior results : but that, on the other hand, the disturbance in
the circulation may be succeeded by inflammation, either local
or general, of the affected lung.  The vascular disturbance to
which I refer appears to be a partial arrest, or retarded flow, of
blood in the capillaries, giving rise to engorgement or congestion
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involved in general inflammation. The following case exem-
plifies this condition, and likewise a state of the puilnnna.rj,r
arterial circulation which must have been consequent upon its
obstruction iu the injured lung.

A young man was admitted under my care, over whose chest
the wheel of a waggon had passed. Three ribs on the right
side were broken ; and he was in a state of collapse, with
extending emphysema. His lips were dusky; his breathing
was laboured and abdominal ; the inspirations were catching ;
and the expirations sudden, brief, and explosive. He survived
forty-eight hours; and shortly before death, his chest became
dull on percussion, the vocal thrill exaggerated, and the heart-
sounds indistinct. The sputa had been only slightly tinged
blood. There was found a lacerated wound of the upper lobe
of the right lung, around which recent lymph was deposited in
a rough granular form ; the rest of this lung was barely crepitant.
Clots were found in the tissue of the left lung, which was
collapsed, emphysematous, and congested. The branches of
the pulmonary artery in this, the lung which was nst lacerated,
contained fibrinous, cord-like coagula, prolonged from a clot in
the right ventricle of the heart.

In a case of compound fracture of the second and third ribs
in a child, which occurred recently at St. Thomas’s Hospital,
air was audibly driven out of the lung at each expiration, and
the integument seemed to be sucked in at each inspiration. He
survived six hours; and, on examination after death, a large
lacerated wound in the upper lobe of the right lung was found
to be closed, by the cementing of its adjoining surfaces. There
was no pneumothorax.,

Penetrating wounds of the lung are, under any circumstances,
serious ; and their fatality is much enhanced by the retention of
any intruding body. Yet, as I have already remarked, it rarely
occurs to the civil surgeon to witness such cases, which are
almost always consequent upon gun-shot wounds. Of pene-
trating wounds from pointed weapons I have seen some few
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and indistinctness of breath-sounds over the injured side. He
recovered. Probably, in this instance, the lung had receded
before the penetrating spike, and was not wounded; and the
later physical signs might have been due exclusively to pleural
effusion.

The chief danger attending a penetrating wound of the lung
from a sharp-cutting instrument seems to be in the early loss of
blood : if this peril be survived, the risk of fatal inflammation
would appear to be less, under favouring conditions, than might
be anticipated. The amount of blood lost varies very con-
siderably ; and from this circumstance the direction of the
wound may be diagnosed with tolerable accuracy, and the
chances of the patient’s survival conjectured. The further such
wound is removed from the root of the lung, the less serious
the mischief inflicted ; inasmuch as the bronchial tubes as well
as the vessels diminish in size, as they recede from the root and
approach the circumference of the lung. A singular instance,
exemplifying the rapidly fatal consequence of perforation of the
lung near its root, occurred a few years since in a patient
brought to St. Thomas’s Hospital. A stout woman stumbled
in the street, and fell upon the broken end of the handle of her
parasol, which pierced the soft parts above the mamma, and
entered the chest between the second and third ribs. It was
pulled out by a passer-by, and an increased gush of blood from
the mouth proved almost instantly fatal. On examination, the
wound was found to extend to the root of the lung, and allowed
of the little finger being passed between the pulmonary vein
and the bronchus.

The pneumonia which succeeds a wound of the lung does
not manifest a tendency to spread far beyond the track of the
instrument by which it was inflicted ; although, as I shall
presently show, this inflammation entails permanent obliteration
of the air cells in the lung tissue involved. These injuries are
not always simple, nor confined to the thoracic viscera : the
oblique entrance of a pointed weapon, or the position at which
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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
s 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, actuai and
functional integrity. 1 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 hzmoptysis. 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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this was closed by a single application of heated wire. The
only other point of interest which struck me, in connection
with one of these cases, was the sudden and profuse gush of
arterial blood, which immediately followed the removal of the
pressure, after the ligature was applied ; but this was only a
single rush, and then it ceased. The absence of any symptoms,
indicating such lesion, led me to conclude that no nerves of
importance were implicated in these injuries ; and no cerebral
symptoms were observed during the period of convalescence or
subsequently.

It is somewhat remarkabie how constantly the large vascular
trunks of the neck escape injury in self-inflicted wounds of the
throat. The prominence of the larynx in the median line, and
of the sterno-mastoid laterally, contribute to this result; and
the protection afforded by the muscles is probably favoured by
their excited spasmodic action during the suicidal attempt.
No doubt the popular conviction, that the speediest mode of
destroying life is to open the wind-pipe, aids in producing this
result ; yet, I have known many instances in which the wound
was both long and deep, where similar immunity has existed in
behalf of the large vessels and nerves. The thyroid and lingual
branches of the carotid are most frequently wounded; yet,
without these being implicated, the venous bleeding is often
very profuse, and is succeeded by syncope and suspension of
the hemorrhage. It is at this stage that these cases are usually
brought under the notice of the surgeon ; and it behoves him
not to be deceived by the signs of arrested bleeding. It is
rarely that patients succumb to the first loss of blood, unless a
large trunk is involved : but if this interval be lost, and
recurrent hazmorrhage come on with reaction, the second
collapse is often fatal. The track of these wounds, and the
parts implicated, are rarely doubtful, except in respect of the
minor vessels involved ; and the thyro-hyoid space is the most
common line of incision ; but its position may be either above
or below this point, It is very rarely, in my experience, that
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recover, if the patients survive the first few days; but when
death does occur at a later period, it is usually the consequence
of lung-mischief.

When the wound is low down, just above the outlet of the
chest, the contiguity of the thoracic viscera may determine
their implication in the resulting inflammation. This circum-
stance is exemplified in a case which occurred during last year
in St. Thomas’s Hospital. The cricoid cartilage was cut
partially through and wounded in several places, and the con-
necting membranes were divided above and below it. The
patient died on the fourth day from pleurisy ; the areolar tissue
behind the trachea was infiltrated with pus from the wound in
the throat, and the pleurz had become inflamed from contiguity
to the burrowing abscess. In another case which occurred
about two years since, and in which the incision extended
deeply above the hyoid bone, death resulted in about twenty-
four hours—dyspncea, from some unexplained cause during life,
coming on gradually, and increasing until life was extinct. At
the autopsy, the blood in the heart was found churned up and
frothy, and there were several isolated patches of recent
hzmorrhage and consolidation in different parts of the lungs.
Further investigation at the seat of injury suggested that a half-
divided vein, which had been ligatured only on its distal or
bleeding side, had slowly absorbed air, the admixture of which
with the blood had proved fatal.

The amount of sheck which accompanies these wounds varies
very considerably; and this is due to circumstances which
demand the consideration of the surgeon. The previous
mental condition and habits of the patient greatly influence
thi? result ; and neglect in attending to these antecedents may
seriously mislead the surgeon in his subsequent treatment.
Thus, in a case in which, during a drunken frolic, the throat
of a patient of mine was severely wounded by one of his com-
rades, who attempted to cut off his beard with a table-knife,
though the bleeding was profuse, the shock was trivial ; and,
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moral depression in most cases aggravates the consequences of
the deed. In a recent instance where the wound was super-
ficial—had implicated neither larynx nor trachea, the patient
died with symptoms of pericarditis: and it was this disease
which actually destroyed life, as was verified post-mortem. But
it had also been ascertained, before death, that the precordial
pain was so intense as to induce the poor fellow to seek relief
in suicide. The seat of suffering, in these cases, is not in-
frequently selected for the self-inflicted injury.

An analysis of eighteen cases of cut-throat, which have been
admitted into St. Thomas’s Hospital during the last three
years, fairly represents the results of my observations extending
over a lengthened period. Fifteen of these patients were male,
and three female; eleven recovered, and seven died. In five
the wound was only superficial, neither trachea nor larynx
being involved. One of these is that to which I have just
alluded, as complicated with pericarditis, and the only one of
them which proved fatal. In six cases the wound was above
the hyoid bone, and in four of these the injury was fatal ; and
of the remaining two, one was a case in which only the muscles
of the tongue were divided, but neither larynx nor mouth was
laid open. Of the four fatal cases, one died from shock and
delirium one day after admission ; two died from hzmorrhage
soon after they were received into the hospital. In one of
these, a patient of my own, the left lingual artery was divided,
the right just escaping; in the others, only some smaller
branches required ligatures. One was the case referred to, in
which air was imbibed by the open mouth of a partially divided
vein. In five cases the wound was through the thyro-hyoid
membrane, and all the patients recovered. [ may remark that,
in one of these, which was under my care, the primary
hzmorrhage was very profuse, though no artery of importance
was cut; and being, therefore, principally venous, there was
fo recurrent bleeding. The wound in this case extended
obliquely upwards, and severed a portion of the epi glottis ; but,
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days she began to recover her voice ; and in three weeks was
quite well. I am disposed to doubt whether there was in this
instance more than severe contusion, though I believe it quite’
possible that severe injury may be inflicted on the larynx by
the lower jaw being forced violently back against it. But the
patient recovered rapidly ; and functional disturbance would
account for most of the symptoms, including loss of voice.

b As regards the sensations communicated to the touch, in
moving the larynx from side to side on the cervical spine, or
in deglutition, the manipulator may be deceived, especially when
the larynx is large and in elderly persons, by the peculiar feeling
of roughness or inequality which is thus elicited. This simple
circumstance should not be lost sight of in the diagnosis of
these injuries.

Another form of lesion which I may notice here as of not
infrequent occurrence, is that produced by the contact of hot
water with the fauces and throat. This accident occurs in
young children, who attempt to drink from the spout of a tea-
kettle. 'Whether, under these circumstances, the mischief
primarily affects the lower part of the pharynx, or whether,
indeed, any of the scalding water is actually swallowed, I have
not been able to satisfy myself; but I think not. The con-
dition of the mucous membrane of the mouth, fauces, and
tonsils, which is produced by the contact of water at a high
temperature, is neither aphtha nor vesication, but a white,
patchy appearance, indicating destruction of the surface of the
membrane. The local suffering is not commensurate with the
extent or amount of lesion; but the shock is generally con-
siderable.  The fatality of this lesion is due to obstructed
respiration from inflammatory swelling in the neighbourhood of
the glottis, or from subsequent pneumonia. »

Of the beneficial effect of tracheotomy in these cases I am
very sceptical, judging by the results of such as have come
under my observation ; although I do not doubt that, in threat-
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favorable opinion of tracheotomy, I felt compelled to offer this
alternative to the parents, who were present, fearing the child
might speedily succumb, in consequence of the obstruction to
the ingress of air. Their consent was refused ; [ therefore
ordered beef tea and wine to be immediately administered, and
these were swallowed without difficulty., I also directed that
a large linseed poultice, with a twelfth part of mustard, should
be placed over the chest, and hot bottles to the feet. Very
speedy relief followed these remedies: in two or three hours,
the child was able to speak easily, to cough with strength, and
to breathe more freely.

The croupy catch in inspiration continued, except after cough-
ing, which seemed to clear away the obstruction in the larynx.
The pulse, however, was so rapid that it could scarcely be
counted, and the temperature had risen to 104.3 deg. Small
doses of liq. ammon. acet. and nitric ether were given with
some ipecac. wine at intervals. On the following morning,
both the pulse and temperature had sunk ; but the face was
flushed, and there was small crepitation over the right lung. On
the fourth day, all the symptoms were subsiding, and the child
seemed cheerful and disposed to take food ; but on the sixth,
he had a renewal of the previous condition, suggestive of
broncho-pneumonia, which soon disappeared under the appli-
cation of linseed meal and mustard, as before, On the seventh
day, there was only slight dulness and deficiency of breath-
sounds, and of movement of the ribs on the /ft side, but there
was neither crepitation nor evidence of bronchitis on either side,
though he had a hacking cough. From this date he rapidly
recovered, and was dismissed well on the fourteenth day. The
mouth required no special treatment.

I have narrated this case somewhat at length, because some
important practical considerations suggest themselves, in con-
nection ‘l-'n_"lth the diagnosis of this class of in juries. Was there,
at any time, inflammation, properly so-called, of the lung-
tissue or of the bronchial membrane ? and, if so, how was it
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causes ; it was ultimately discovered and removed. In another
instance, a gentleman brought to me his child, who was suffer-
ing from a suppurative discharge from the nose, which could
not be accounted for. I concluded that it was due to a stru-
mous tendency in the child, and directed that a mild astringent
injection should be used. A few days afterwards, a black
mass was washed out, which proved to be part of a skein of
floss silk ; and then the little fellow acknowledged that, having
watched his grandfather take snuff, he was ambitious to imitate
him, and selected the above material, which he introduced into
his nose in the same way as he had watched the old gentleman
take his snuff.

Both my hospital and private practice have been singularly
unproductive in cases in which foreign bodies have been intro-
duced into and retained in the air-passages. Indeed, I think 1
may say from my personal knowledge that, during the last
forty years, not more than two or three cases, coming strictly
within this category, have been under treatment within the
walls of St. Thomas’s Hospital. '

I do not include cases in which speedy relief has been ob-
tained without surgical interference—cases in which the inhaled
extraneous body, of whatever nature, has been speedily ex-
pelled. With such a limited personal experience, I must con-
tent myself by making a few observations which occur to me,
in illustration of the diagnosis in this serious class of lesions.

It is well known that death may be the immediate conse-
quence of the impaction of a foreign body in the air passage, or
that the fatal issue may be delayed until after the lapse of weeks,
or months, or even of years. In the former case, a large body
is usually lodged and immovable in the larynx ; and death re-
sults from apncea, partly, though probably not wholly, due to
the direct obstruction to respiration thus occasioned ; but, pro-
bably, also in a measure, the consequence of superadded spasm
in the orifice of the larynx. The delayed fatality of these
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contents of the stomach, identified by comparison, had found
its way into the trachea, and had blocked up many of the
bronchial tubes.” This case appeared to be one of suffocation
complicated with concussion, How and when the contents of
the stomach were transferred thence to the lungs, we have no
evidence to show. It might have occurred at the moment of
the injury, in consequence of the pressure to which the dis-
tended stomach was then subjected ; or it might have occurred
in the act of vomiting before he reached the hospital. But
certainly the rarity of such a coincidence might excuse the
erring diagnosis which failed to identify the cause with the
symptoms. Happily, the oversight could not affect the issue.

Pressure, from any cause, on the exterior of the larynx or
on its supplying nerves, may occasion symptoms similar to those
produced by the presence of a foreign body in the air-passage.
Again, the lodgment of a morsel of food in the upper part of
the gullet, may so obstruct the aperture for the ingress of air,
as to threaten suffocation. I remember a young child, who was
brought to the hospital many years since, being almost imme-
diately relieved by a dose of ipecac. wine, which I, then a
student, administered under the direction of Dr, Williams ; a
large fragment of meat was cjected, and the lividity and strug-
gling immediately ceased. I shall presently refer to a fatal
case of the same nature.

It is a dangerous practice to permit patients to inhale chloro-
form in operations involving the interior of the mouth, although
the risk is diminished if the sitting posture can be maintained.
‘The intrusion of blood into the larynx, in any quantity, can
scarcely fail to prove fatal under these circumstances; the
admission of even a small quantity is sufficient to excite
apprehension,

In forming a diagnosis in the class of lesions to which I am
now referring, particular inquiry should be made into the history
of the case, and the circumstances under which the alarming
symptoms first made their appearance; and this should be
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J. S., ®t. 49, an excavator, of tall and robust frame, was at
work with a pebble in his mouth, about the size of a marble.
This was drawn into the trachea during a fit of laughter, and
he imagined he had swallowed it.

When he applied first to a local medical man, his symptoms
were not of a character to excite alarm ; his breathing was
more frequent than natural, and sonorous, and the period of
each respiration was diminished ; he was also troubled with a
short, hacking cough. The expansion of the chest, viewed
both anteriorly and posteriorly, appeared to be uniform on
both sides. At a spot behind the sternum, he complained of a
dull pricking sensation ; and when the stethoscope was applied
here, a whistling and cooing rhonchus was heard ; the breath-
murmur was described as heard, at that time, over most parts of
the chest ; but masked by the other loud sound.®

He was sent to the hospital; and, when admitted, it was
observed that, whilst recumbent and at rest, he suffered no in-
convenience ; but, when turned on the left side, great dyspncea
and cough were induced. Respiration was loud, but other-
wise natural, on the lf¢ side ; there was a loud cooing sound
about four inches below the right clavicle; below this, over
three square inches, the breath-sounds were inaudible; but
percussion elicited a clear resonance; sometimes air entered the
chest at all parts.

The patient was bound to a plank, inverted, and struck on
the back and chest, but without effect. Tracheotomy was
subsequently performed, and the above experiment was re-
peated ; bronchitis succeeded. He afterwards left the hospital,
and suffered from severe fits of dyspncea and suftocating cough;;
and the expectoration was profuse during the last week of his
life. There were physical signs which indicated that, subse-
quent to his leaving the hospital, and after a violent fit of

coughing, the pebble had changed its position from the right to
the left side of the chest.

# These notes were supplied by Mr. Passmore, of Potter’s Bar.
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or other conditions in which the lungs were in no way impli-
cated. 1 am, therefore, quite prepared to admit, to its fullest
extent, the value of this operation ; but I do not the less appre-
ciate the risks attending it, under the conditions alluded to. It
is my conviction that an artificial opening into the air-tube
should not be made except under circumstances of urgent
necessity ; and that, in all cases, the condition of the lungs
should be ascertained before resorting to it. I am aware it may
be objected that the physical signs are masked by the obstructed
ingress of air ; yet I have not found it so to an extent sufficient
to preclude the detection of abnormal sounds, either in the
bronchial tubes or air cells ; and by such physical examination,
the fault may, perchance, be found to exist chiefly in the lung
itself. "The hasty performance of this operation, in anticipation
of evil which may occur, is to be deprecated. Indeed, I think
that every available expedient should be resorted to before this
ultimatum is adopted. The attendant risks of the operation
are not limited to the manipulative procedure itself, nor to the
direct admission of air to the lungs. The presence of the tube
often excites mischief externally as well as internally ; and the
wound becomes unhealthy, and ulceration and suppuration
extend, even to the lung itself. Cases of scalded throat, treated
by tracheotomy, are very far from being uniformly successful,
even though temporary relief be obtained ; the actual cause of
death being due to pulmonary changes, which may be referred
with more show of reason to the operation than to the original
lesion. Since writing the above remarks I have had the oppor-
tunity of witnessing the autopsy of a child on whom tracheo-
tomy had been performed for scalded throat. I saw the patient,
apparently doing well, some days after the operation, whilst the
tube was still worn.  Subsequently the tube was removed, and
the child died with symptoms of hmncho—pnﬂ,umgnia, On
examining the air-tubes and lungs, ulceration was found at
the front of the trachea, corresponding to the spot where the
extremity of the tube would impinge. There was inflamma-
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tracheotomy, which, however, nearly proved fatal in one of my
patients, whose condition did not admit of delay. He was an
old man, in whom the rings of the trachea were rendered so
resisting by ossification, that the knife would not divide them.
A short blunt-pointed pair of scissors is, under such circum-
stances, the most available instrument to lay open the air-tube.

I have remarked that the Pharynx is occasionally involved in
wounds laying open the larynx and extending to the back part
of the former tube, without necessarily implicating the larger
vessels or other important parts in the neck. Such injury does
not entail any serious consequence in itself, although the deter-
mined nature of the self-inflicted injury implies such an amount
of lesion as is likely to prove mortal. The same remark may
be made respecting other accidental wounds of the pharynx,
from the intrusion of foreign bodies, which may penetrate or
lacerate the back of the throat, such as fish-bones or a tobacco-
pipe ; but it should be remembered that these lesions may be
complicated by the wound of neighbouring textures of import-
ance. Thus, fatal bleeding may result from puncture of a
large vessel ; or deep-seated suppuration may follow, and entail
secondary hamorrhage.

I recollect, when I was a hospital apprentice, a singular
instance of attempted suicide, occurring during my week of
““taking in.” A woman had recourse to the curious expedient
of forcing a large door-key into her throat. Happily, it was
held fast in the pharynx, within reach of a pair of forceps, and
was extracted without much difficulty, and without producing
any worse result than a sore throat for a few days. This
specimen (1077) from our College Museum is identified with a
similar case ; it is the handle of a punch-ladle, which was taken
from the throat of a maniac who proposed to commit suicide by

swallowing it. He experienced no subsequent inconvenience

from this eccentric use of his punch-ladle.
The accidental blocking of the pharynx by the lodgment of
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previously, he had inadvertently swallowed an irregular frag-
ment of bone. He pointed to the exact position where he
believed it had lodged, adding that he was starving, as he was
incapable of swallowing even liquid food. The pain he suffered,
which was not acute, was aggravated by the effort at degluti-
tion ; and he added, that he was conscious of the bone passing
into his throat, but too late to arrest it; and his subsequent
efforts to return it were fruitless. There did not appear to be
any marked change of position after the first day. I tested the
accuracy of his statement by giving him some milk, and he
complied with my request that he would attempt to drink it. A
certain quantity was imbibed, and then the whole, apparently,
was regurgitated. Under these circumstances, I decided to
pass a probang ; and at the spot indicated by him—viz., about
the middle of the mediastinum—its further progress was
arrested by firm resistance. I was now so persuaded of the
correctness of his representation, that I did not hesitate to press
the instrument onwards, and soon had the satisfaction of feeling
the obstruction give way ; and the probang passed on into the
stomach. On its removal, I requested the patient again to
make an attempt to swallow some milk. He was sceptical of
the utility of repeating this experiment, as he felt sure, from
his sensations, that the bone was still lodged in the cesophagus.
His gratification at finding that he was indeed relieved was pro-
portionate to his previous despondency ; and, as I did not again
see him, I presume he had no further trouble, beyond the sore-
ness which I told him to expect for a short time.

The following is a remarkable instance of permanent relief
following the simple operation of passing the cesophagus-tube,
A servant of middle age, residing in my family, had been the
subject of dysphagia for eighteen years. It was with difficulty
that she could swallow any solid food during this entire period ;
and latterly her fellow-servants were so alarmed by her rapid
loss of strength and almost entire abstinence, that the subject
was mentioned to me. There was no serious obstruction to
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Traumatic stricture of the cesophagus is occasionally met
with, as the result of textural lesion from the contact of some
irritating matter swallowed accidentally or intentionally ; Put
such obstructions are not characterised by any peculiarities,
and are recognised by the diagnostic signs common to all
strictures in this tube. I have a record of two cases in which
the patients had fallen into a vat of soap-lees. In one, I had
the opportunity of witnessing the early escharotic effect of this
solution—the mucous membrane of the lips, tongue, and fauces
being destroyed in patches; and dysphagia being the most
distressing consequence of the accident. The other case came
under my care six weeks after a similar accident ; and he
applied at the hospital in consequence of the difficulty he
experienced in deglutition. He was relieved by the use of a
bougie.

The remarks which I made in reference to the infre-
quency of traumatic lesions of the thoracic viscera, in civil
practice, apply with special force to the Heart and the great
vessels immediately connected with it. The relations of these
parts, and the protection thereby afforded to them, preserve
them from injury in any of the ordinary casualties which come
under the notice of the hospital surgeon ; and, when such injuries
do occur, they are usually so immediately fatal, that there is no
opportunity of associating with them the particular diagnostic
signs or symptoms by which they may be identified. Indeed,
the survival of the patient, under circumstances which might
be supposed to implicate this vital organ, may be generally
accepted as proof that it has escaped injury ; yet many remark-
able instances have been recorded, in which even serious wound
of the heart has not proved immediately fatal ; nay, in which
the patient has so far recovered as to live for a considerable
period, and the real nature of the lesion has not been verified
until after death. One such instance I alluded to in my last
lecture as having come under my own observation many years
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seems to have been tolerably comfortable during the afternoon
and evening, his condition not exciting any alarm in the minds
of his parents. About midnight he began to complain of some
uneasiness about the chest; and at 2 a.m., fifteen hours after
the infliction of the injury, he rose up to make water, but fell
back fainting, and almost immediately expired. At the post-
mortem examination, it was discovered that a needle had passed
through the cartilage of the fifth rib. About an inch of the
pointed end had been broken off, and was found free in the
pericardium, where it had rested, and had lacerated the apex of
the heart ; and from the wound thus caused hzmorrhage had
taken place into the pericardium, to the amount of six or seven
ounces. A second part of the needle was embedded in the
cartilage of the rib, not projecting on the pericardial aspect, but
slightly on the cutaneous. The third part of the needle,
including the eye, was not found. A most careful examination
of the skin failed to detect the aperture by which the needle
had entered. The body was pale and anzmic, but otherwise
healthy. The cause of death was evident, viz., embarrassment
of the heart’s action from the presence of blood in the pericar-
dium : its suddenness was due, apparently, to the abrupt
change of position, acting directly on the heart, and indirectly
on the brain,

The following very interesting case of a similar injury, but in
which recovery took place, has been forwarded to me by my
friend and former pupil, Mr. Moreton, of Guildford, in whose
practice it occurred about a year and a half since: the record
of the symptoms is a valuable contribution to the diagnosis of
these injuries.

M. M., aged 17, a schoolboy, of phlegmatic temperament,
was accidentally stabbed with a penknife by another boy, whilst
at play. On receiving the wound, he felt scarcely any pain ;
only a little catch when he drew a full breath. There was
scarcely any bleeding from the external opening. Immediately
after the accident he went into school, and remained an hour,
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tent. At the close of twenty-four hours reaction was complete,
without fever. On the fourth day the pulse had fallen to go.
He had no dyspneea, but the respiration was still quick, and he
complained of slight pain in the chest. .

A fortnight later, the report states that he had been gaining
strength, though the heart’s action was still very feeble, and
much quickened by any excitement or exertion. There had
not been any abnormal sounds or precordial rubbing up to this
date, when his pulse ran up suddenly from 84 to 96, and a loud
bruit became audible over a limited area, having the seat of the
puncture as its loudest point. It was not heard over the apex
of the heart, nor in the carotid arteries, but was apparently
superficial, and yet difficult to separate from the first sound of
the heart ; and it was not a to and fro sound.

At this period the boy was removed home, and thus passed
from Mr. Moreton’s observation : but he appears to have had
no further serious symptoms, although, at the expiration of
three months, his medical attendant reported that he could not
satisfy himself that the heart was quite free from impediment in
its action. The only stethoscopic signs then present were,
indistinctness of the first sound and undue clearness of the
second, the interval of repose being lengthened. After the
lapse of seven months, all traces of the accident had
disappeared.

From the position and depth of the wound, and from the
symptoms, which are such as we should look for under such
circumstances, there can be little doubt that the pericardium
was penetrated in this case, and probably the heart itself punc-
tured. The early faintness, pallor, depressed circulation and
sickness, were those of shock, and of too profound and pro-
tracted a character to admit of explanation, considering the
nature of the violence inflicted, except on the supposition that
some vital organ was injured. The position of the wound
indicated the organ ; and haemorrhage to an extent sufficient
alone to account for this condition would have been fatal, from
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dition for two days, and then his intellect became confused, and
he was less tractable, He got out of bed for some purpose and
nearly fainted. His restlessness increased, and he expirn?d on
the following morning, nearly fourteen days after the receipt of
the wound, and on the third day after landing.

On examination of the chest, the left pleura was found to
contain two quarts of sero-sanguineous fluid, its costal surface
exhibiting evidences of acute inflammation, and the lung, shrunk
to a small solid mass, was adherent to the spine. The
thickened and distended pericardium contained half a pint of
the same sort of fluid, and the surface of the heart was covered
with a thin layer of adhering lymph, a small clot of blood being
attached to its apex. The right ventricle presented a transverse
opening about an inch in length, which penetrated to its
interior, near the origin of the pulmonary artery. On removing
the heart, by cutting through the great vessels, the ball was
sought for, and found lying loose in the pericardium. By
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as the arachnoid, is obnoxious to the usual consequences of in-
flammation ; and in each instance life may be jeopardised by
encroachment of:its products on the contained viscus.

The vicarious performance of function, dependent on the
duality of each organ, is more effective in preserving life in
lesions of the lung than in those of the brain ; but the relative
mortality, in either instance, is due rather to the facility with
which the disintegrated tissue and the products of inflammation
are discharged from the chest than from the skull. I may
observe also, in following out this parallel, that there seems to
be a greater tendency, in lung-injury, to limitation of inflam-
mation to the proximity of the injured part; whereas, in brain-
lesion, the fatal issue from secondary causes is almost invariably
the effect of extension of inflammation, and consequent disor-
ganization of texture, involving some immediately vital part of
the encephalon.

The mutual relations and interdependence in function of
these important organs is brought out into bolder relief by the
lesions to which they are subject. As the respiratory effort
fails under privation of nerve-force, so do the functions of the
brain languish when it is starved of its due supply of oxygenated
blood, at once its stimulant and its food. Each organ is
invoked at times to perform extra duty, under the coercive in-
fluence of necessity ; and each has its interval of comparative
repose. The unremitting activity of the lungs is more appa-
rent, though scarcely more real, than that of the brain. In
both, their voluntary functions have rest in sleep. Each has its
own peculiar susceptibilities ; but it is rarely that these are
rudely aroused in the one without the sympathy of the other
being awakened. Shock is experienced when either is seriously
hurt ; but this appears to be incidental rather to the general
concussion caused by the violence, than to the appeal made
directly to the organ ;—though certainly more apparent, the

degree of violence sustained being taken into account, in injury
of the lung than in that of the brain.
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LECTURE X.

LESIONS OF THE ABDOMEN.

The Construction and Function of its Walls.—Lesions of the
Diaphragm.—Contusion of the Abdominal Walls.—Concus-
sion and Contusion of the Abdominal Viscera.—Shock and
other Symptoms.—Vomiting.— Hemorrhage.—Tympanites.—
Peritonitis. — Muscular Lesions. — Waunds of Parietes,
lacerated and penetrating.— Conclusions.— Gomparison with
similar Injuries to the Head and Chest.—Results of Pene-
trating Wounds.— Contrasts in the Pathological Consequences
of Traumatic Inflammation in the different Serous Membranes.

Mgr. PresipENT AND GENTLEMEN,— T he special adaptation
to their several functions which are observed in the skull and
chest, likewise characterises the walls of the abdomen in their
relation to the contained viscera, and indirectly so to those of
the thorax. The capacity of adjustment to varying degrees of
distension of these organs, and the faculty to exercise active
compression, are the most important of their functions; and
these attributes are not only compatible with, but assist import-
antly in, free movement of the spine, in the various inflexions
of the body. Yet these conditions, and others of secondary
importance, entail a certain amount of exposure to injury which
is due to the intrinsic properties of the abdominal parietes, and
to the accommodation of their structures to the passage of
various textures into and out of the cavity ; the walls are
weakened at such points; and this circumstance is instru-
mental in permitting a class of lesions, for the relief of which

the surgeon’s interference is frequently claimed.
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states of distension are most protected, such as the stomach
in the hypochondrium, and the bladder in the pelvis.

Injury of the Diaphragm, by rupture or wound, is not of
frequent occurrence. From time to time, after severe and
speedily fatal mischief by compression of the abdomen, we meet
with such lesions in our hospital post-mortem rooms. ‘The
passage of a heavy wheel over the waist, crushes the ribs and
forces part of the abdominal contents into the chest ; but we
rarely have an opportunity of witnessing, during life, a condition
which can be diagnosed as rupture of the diaphragm.

In my eighth lecture I narrated a case, in which there
appeared to be conclusive evidence that a knife had been thrust
through the diaphragm, and both the liver and lung seemed to
be implicated in the injury ; but the position was such as to
prevent the intrusion of the contents of the abdomen into the
chest, and to render the muscular lesion a feature of minor
importance. In rupture of the diaphragm on the right side, no
hernial intrusion into the chest could occur, unless the rent be
large, as the liver would be an effectual barrier against such
result.

In rupture on the left side, hernia is a very probable conse-
quence ; and the physical constitution and relations of the
thoracic and abdominal viscera necessitates the intrusion of the
latter into the cavity of the Iforrner ; for the arched tension of
the diaphragm is a necessary condition in respiration : when
this is spoiled, the lung is no longer distended ; but the space is
occupied, when the chest is expanded, by the viscera nearest to
the rent; and the lung, thercfore, cannot descend into the
abdomen.

The diagnostic signs of such an injury would be obscure, and
would vary according to circumstances. Pain and dyspncea
would be present ; and the physical signs, by auscultation and
percussion, must depend upon the nature and extent of the
hernia. If the stomach be thrust upwards into the thoracic
region, as occurred in a case of large abdominal cyst resulting

L7




258 . LECTURE X.

from injury, which I shall relate in a future lecture, there would
be even abnormal resonance at times in this region ; or there
would be dulness, if the stomach (or colon) were distended
with solid contents. The preparation I have on the table,
which is from the museum of St. Thomas’s Hospital, exemplifies
this class of cases.

A patient about fifty years of age, who had formerly been a
railway porter, was admitted into the hospital in May 1862,
with fever, and died, with pulmonary complication, in three or
four days. It was noted, during his treatment, that there was
entire dulness on percussion in the left dorsal and lateral regions,
with bronchial respiration, The post-mortem examination showed
the results of broncho-pneumonia on the right side, and revealed
the following remarkable condition on the left. The lung was
very much collapsed, reduced to a small size, and displaced to the
upper and posterior part of the pleural cavity, and attached by firm
adhesions to the parietes. The transverse and descending
colon, and a very considerably enlarged and softened spleen,
were also lying in the left pleural cavity, with a large proportion
of the small intestines, which had escaped from the abdomen
through an aperture in the tendinous portion of the left
side of the diaphragm, sufficiently large to allow the hand to
pass through. The abdominal cavity contained only the lower
portion of the ileum, the caecum, with portions of the ascending
and descending colon and its sigmoid flexure, in addition to
the glandular viscera. The stomach was entirely above the
diaphragm, and occupied the posterior and lower part of the
left side of the chest. The kidneys and liver were not disturbed
from their natural position. (See wood-cut.)

The antecedents of this patient did not allow of a very reli-
able history of his previous life being obtained : but a woman,
with whom he had been recently living, said he told her that,
about two years and a half since, whilst employed on a railway,
he had been squeezed between the buffers of two carriages.
He suffered acute pain and great difficulty of breathing for




some time afterwards, but had no medical advice, and—I do
not say propter hae—soon recovered from the immediate effects
of the injury. But he seems to have been the victim of
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physical depression, to relieve which he had recourse to drink, i
and became a confirmed drunkard. His general health appeared, '
from the account given, to be deteriorated ; and he became i
|
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dyspeptic, and suffered from continual thirst, which induced
him to drink a large quantity of water, in addition to the
strong liquors which he imbibed.

In some of the recorded cases which I have met with, where
the patients have survived sufficiently long, the symptoms were
not of a character to enable the medical attendant to diagnose
the nature of the lesion : and some of the patients have died
suddenly—probably from spasm or paralysis of the injured
muscle. The following doubtful case, under the care of my
friend Mr. Solly, exemplifies the difficulties attending the dia-
gnosis of this injury, where recovery takes place.

A. C., aged 29, had two ribs on the left side fractured by
direct violence. The injury was immediately succeeded by
great dyspneea and almost fatal syncope. He rallied after some
hours ; but on the evening following the day on which the
accident happened, there was secondary collapse, which sug-
gested to his attendants that there had been internal hzmor-
rhage. The other early symptoms wcrc,ﬁ burning sensation
in the epigastrium, general distress, and abdominal respiration.
On examining the chest, it was found that the breath-sounds
were absent on the left side at its lower part ; whereas, on per-
cussion, this part proved to be very resonant. The heart was
thrown over to the right side. The inference drawn, by the
medical attendants, from these physical signs was, that the
diaphragm had been ruptured, and that the stomach had
entered the chest. In two months the heart had resumed its
normal position, and the lung its healthy function. It was
contended, on the other hand, and I think with much show of
reason, that entire recovery from so serious a lesion, and in so
short a time, is inconsistent with our acquired knowledge on
the subject; and that this case must have been one of pneumo-
thorax, limited by adhesions of the pleura.

The recent condition of the parts involved was well illus-
trated in a case of which I have a record—the patient dying
soon after his admission into the hospital. A large quantity of
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blood was found in the left pleura; and the diaphragm was
torn on the same side, to an extent sufficient to admit through
the aperture the entire stomach and the left lobe of the liver,
which occupied part of the left pleural space. The lung was
correspondingly compressed, and the heart was so displaced as
to be thrown to the median line above its normal position.

A similar condition prevailed in another recent case, the
injury resulting from the passage of a waggon-wheel over the
chest, and the patient surviving only two hours. The left
pleura contained a quantity of fluid blood, and a large rent in
the left muscular portion of the diaphragm extended into the
pericardium. In this instance the stomach, spleen, a consider-
able portion of the transverse and descending colon, with some
omentum, were in the left pleural cavity. Hamorrhage, in
these cases, combined with obstructed respiration, was appa-
rently the immediate cause of death. In the instances I have
on record, the left side of the diaphragm was usually the seat of
laceration.

I am tempted here to narrate a singular and interesting case
of injury specially affecting the muscles of respiration, and
dependent on contusion of the nerves directly associated with
this act. It did not occur under my own observation, but the
notes were kindly supplied to me by my friend and former
pupil, Mr. Wagstaffe, who attributes the symptoms to contusion
of the phrenic nerve.

T. F., aged 23, received a kick on the right side of the
neck over the anterior edge of the sterno-mastoid in its lower
third, about an hour and a half before he was visited. When
seen, he was suffering from urgent spasmodic dyspneea, could
not speak, had constantly recurring spasms, with temporary
cessation in breathing, the diaphragm being visibly contracted
spasmodically during each attack of apneea. In the intervals
between the attacks he was quiet ; and, after taking some hot
stimulant, he could speak between the paroxysms, which were
not diminished in frequency. The attacks were ushered in by a
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dreamy state of expression, gradually merging into complete
cessation of respiration. The injury had been directly over the
right phrenic nerve, but there was no bruising here of the
surface, and there was no evidence of in jury to the large vessels,
the circulation being normal in the arteries beyond. The
heart’s sounds were healthy ; pulse fair, at 906 ; there was some
difficulty in swallowing, and tenderness on pressure over the
seat of injury. Early on the following morning, the convul-
sions were renewed with increased severity, threatening to cause
death by asphyxia. Pulse weaker; surface colder ; pupils
sluggish. He was relieved by morphia and chloric ether, with
mustard to the nape and feet. Later in the day he had numb-
ness in the right hand and arm, succeeded by a sensation of
¢ pins and needles.” This soon passed away; and from that
time he rapidly mended, without further relapse, and was well
in a few days. The last attack of dyspncea was on the fourth
day; and dysphagia remained as the latest evidence of the
injury.

Such a case as the above is, of course, open to much specu-
lation. Probably the nerve injury was complicated, and both
the pneumogastric and sympathetic may have been involved in
the production of the symptoms, as there seemed to be a lack
of intelligence between the lungs and the excito-motor centre,
centripetally, as well as a convulsive action of the muscles of
inspiration, and of those commanding the aperture of the air-
tube.

In consequence of their readily yielding to pressure, contu-
sion of the abdominal walls is not accompanied often by
circumscribed extravasation of blood ; a condition which is so
frequent in the gluteal region as a consequence of falls or blows.
Over the pubes we occasionally meet with such blood tumours,
but rarely higher up in the abdominal wall. ~Extravasation not
infrequently presents this character in the labia of the female ;
but in the male, when the scrotum is contused, the effusion
assumes usually the character of diffused ecchymosis.
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Contusions of the abdomen, although unattended by any
organic lesion, are often characterised by an amount of sheck,
which can be accounted for only by the impression made on
the contained viscera, In many instances, so profound is the
», attendant collapse, as to suggest a mortal injury ; and in some
| cases I venture to affirm that it is impossible to determine, at
| an early period, whether the patient be the subject of visceral
B lesion or not ; in some few cases this doubt may not be solved

until after the lapse of two or three days; and occasionally the

uncertainty is indefinite. The shock of which I speak must

not be confounded with the faintness and depression which

results from internal heemorrhage. In the latter class of cases,
: the patient usually refers his suffering to some isolated spot,
'. where fulness, or dulness on percussion, or both, may be
detected. Shock, from simple contusion, may, as I have
remarked, remain masked ; 7.e. retain the characteristics of the
same condition resulting from organic lesion, for forty-eight
hours or longer; for the reaction following these injuries is
sometimes deferred, and is rarely proportioned to the previous
amount of depression. Moreover, the belly not infrequently
becomes tympanitic and tender, without the development of peri-
tonitis. The impression made on the great cyclo-ganglionic
nerve-centres explains the profoundness of the collapse in
abdominal injuries, as compared with similar lesions of organs
in other regions; the appeal is specially and more directly made to
the system of nerves that controls the functions of organic life,
which are, therefore, primarily affected. In the ecarlier stages
of these lesions, I am unacquainted with any diagnostic sign by
which we may predicate whether shock exists primarily, apart
from, or as expressive of, actual breach of texture. The
absence of any special indication of local mischief, such as pain,
tenderness, swelling, or bloody urine, may be accepted as nega-
tive proof, so far as it goes, that the case is one of simple
shock 5 but the perplexity is sometimes enhanced by the early
absence of collapse, as I shall have occasion to point out, where
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the lesion is organic and of a character even to prove speedily
fatal. Time alone, in such instances, can develope the true
nature of the case, either by renewal of vigour, with restored
circulation, or by the development of fresh symptoms, if the
patient survive to the stage of reaction, Happily the diagnosis,
in these circumstances, does not influence our early treatment.
Caution in the use of stimulants, entire repose, both muscular
and visceral, together with warmth to the surface, and evacua-
tion of the bladder with a catheter, is the safe expectant treat-
ment whilst doubt still hangs over the nature and extent of the
injury ; the subsequent management of each case must be
guided by symptoms as they arise. I will now briefly
exemplify the above remarks.

A child, seven years of age, was admitted under my care,
having been run over by a cart, both wheels of which passed
over the chest and abdomen. He was pulseless, and in profound
collapse. On the following day, the abdomen became tym-
panitic but not tender. Moderate reaction was succeeded by
convalescence ; and the child left the hospital well, after six
days.

A navvy was wheeling a barrow down a steep plank, when
he fell, striking his abdomen against the handle of the barrow.
He was admitted in a state of collapse, but there was no
positive sign of ruptured viscus, although there was an ecchy-
mosis where the blow was received. He soon recovered, and
had scarcely any abdominal tenderness at any time.

A boy, ten years of age, was admitted after the wheel of an
omnibus had passed over his abdomen. The shock was con-
siderable, but not attended with insensibility. There were no
marks of contusion., He had dyspncea, and complained of
great pain and tenderness in the iliac region, where there was
dulness on percussion, extending half way to the iliac crest.
His intelligence was impaired, suggesting the probability that
his head had been injured. He rallied slowly, but was able to
leave the hospital at the end of the third wecek.
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In the former two of these cases, the condition was one of
simple shock from abdominal contusion, from which the patients
quickly rallied; in the latter case there was, apparently, ex-
travasation of blood and the further complication of some injury
to the head ; but there were no indications of serious visceral
lesion in the abdomen.

The occurrence of vomiting in these cases of simple abdominal
contusion is not constant ; and its presence, when persistent, is
suggestive of some organic lesion. Yet, in some instances, I
have known repeated vomiting and a protracted state of semi-
consciousness followed by slow recovery. Occasionally, in
abdominal contusion, a relapsing state of collapse will occur,
which naturally excites alarm, as it may usher in more serious
symptoms indicative of lacerated viscus; but this cause of
anxiety may also pass away, and a healthy reaction may be
established. In some instances the convalescence is deferred
and more protracted; and a doubt may still remain as to
whether any visceral lesion actually existed, As I have
already remarked, I know of no diagnostic sign by which this
suspicion may be supported or verified, except the presence of local
pain, dulness on percussion, bloody urine, or some disturbed
function ; yet even these can scarcely be regarded as conclusive
when the patient recovers, as I shall endeavour to exemplify
presently. On the other hand, more or less general peritonitis
may follow contusion without lesion ; but this complication is,
I think, rare ; and the recovery of the patient is no proof that
such lesion was not present, for the acuteness of the symptoms
is not necessarily a measure of the severity of the organic
injury. The following cases briefly illustrate the foregoing
remarks.

A middle-aged man was struck on the abdomen 'by the
handle of a crane. He immediately became sick and faint, and,
when admitted into the hospital, was in a state of extreme
collapse, and complained of acute tenderness over the abdomen.
His water was drawn off untinged with blood. On the fol-
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lowing day he vomited whatever he took, and complained of
great tenderness over the abdomen, not localised at any par-
ticular spot. On the third day he had somewhat improved,
but solid food was still vomited, however light its character,
This patient rallied very slowly, and continued to suffer much
pain and tenderness in the belly. He had fits of vomiting at
intervals, and was much prostrated; but the pulse always
remained quiet. He left the hospital after six weeks of perfect
repose, still much enfeebled. In this instance the local signs
of peritonitis were present; but the circulation was never
excited, and I felt it impossible to affirm that there was no
organic lesion inflicted. The succeeding case exemplifies other
features, but belonging to the same category.

A young man, aged 20, was knocked down by a horse on to
a railway, in front of some carriages which were in motion down
an incline ; he was thus squeezed before the wheels for some five
or six yards, and had the right side of his chest and abdomen
severely contused. On admission, he was in a state of extreme
collapse, and vomited. I examined him carefully, but could
not detect fracture either of the chest or pelvis. He rallied
during the night, but became again extremely prostrated on the
following day. His breathing was chiefly thoracic and short,
but he referred his suffering to the abdomen, and especially to
the hypogastric region. He was able to micturate naturally,
and his water was clear. On the third day he was sick;
tongue coated; skin hot; pulse quick and hard ; respiration
rapid. On the fifth day, the report states that the pulse rises
and falls without apparent cause; complexion sallow; con-
junctiva tinged yellow ; abdomen distended. Shortly after this
he began to rally, the yellow tinge of the complexion abating,
and the abdominal distension subsiding. The right hypo-
chondrium continued tender for some time, and his tongue was
foul. The treatment was confined to gentle aperients after the
first few days; he left the hospital at the end of three weeks.
Some of the symptoms in this case suggest hepatic lesion, but




SHOCK IN ABDOMINAL CONTUSION. 267

the patient’s early recovery seems scarcely consistent with that
belief; though I may remark that it has come within the sphere
of my observation that superficial lesions of the liver may heal
very quickly. .

The immediate consequences of abdominal contusion vary
from transient shock to profound and fatal collapse. Cases of
the latter class are recorded, but I have never examined one,
post-mortem, which was unaccompanied by organic lesion. It is
difficult to assign this fatality to its true cause, further than by
surmising that, as in similar injuries in the cervical region, the
functions of the organic nerves are irrecoverably suspended ;
and there is nothing unreasonable in the supposition that such
is the case, when we consider how profound and protracted
such collapse sometimes is, accompanied by pulseless uncon-
sciousness, and every evidence of the low ebb to which vitality
is reduced in both organic and animal functions. For an obvious
reason, these instances of sudden death are not often brought
under the notice of the hospital surgeon ; and when they occur
they are probably due to some complicating cause, such as
feeble health, strong mental emotion, or, possibly, some pre-
existing organic deterioration or disease. Indeed, I may refer
to the remarks which I made in one of my earlier lectures,
when speaking of the possibility of death resulting from cerebral
concussion, without organic lesion. In such cases, if they
occur, doubtless shock, communicated from the cerebro-spinal
to the ganglionic nerve-centres, is the cause of death. So, in
the more direct appeal to the latter in abdominal contusion,
the brain is secondarily affected ; and in either the result is, per-
haps, determined by some accidental concurrent circumstance,
or antecedently existing condition, by which vitality is depressed
below its normal standard.

In cases of severe abdominal contusion with shock, I have
generally noticed the occurrence of tympanites, accompanied by
constipation of the bowels, as a sequence. To what is this due,
assuming that there is no visceral lesion ? My conviction is
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that it is referable to the injury inflicted on the ganglionic
nerves. ‘The shock sustained by the nerve-centres of this
system produces temporary suspension of their active function ;
and paralysis of the peristaltic movement of the intestines is the
consequence,

The concurrence of hemsrrhage with shock, as a consequence
of abdominal contusion, is usually indicative of more or less
serious visceral lesion ; I mean that hzmorrhage rarely occurs
except from some lacerated or ruptured viscus. Yet such injury
is by no means necessarily fatal. The complication in question
is one which it is impossible to distinguish with certainty from
simple shock in its early stage ; for even protracted semi-con-
sciousness and acute local pain may be present without either
hzmorrhage or organic lesion.

Local peritonitis, as a sequence of abdominal bruise, is not
very uncommon ; i.e. if we may accept the evidence afforded
by topical pain and tenderness, with febrile excitement, as a
proof of such effect, in the absence of more positive signs of
visceral injury.  But general peritonitis consequent on contusion
is, in my experience, rare; its presence, therefore, may be
regarded, in most instances, as highly suggestive, though not
positively conclusive, of organic lesion.

I have a record of one case in which a middle-aged man was
knocked down in a crowd and trampled on. He survived three
days, with a distended and tender abdomen, and constant
vomiting. His breathing was thoracic, and he never rallied
from the shock caused by the abdominal contusion. The
peritoneum contained three pints of turbid fluid, and some
traces of lymph; but there was no visceral lesion. These
cases are rare ; and the injury, in this instance, was peculiar.

Retention of urine usually accompanies this class of cases,
but the bladder generally recovers its tone as the symptoms
of shock subside. In fact, this condition, as well as sleepless-
ness and indifference, or restlessness, are to be regarded rather
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as indicative of shock, per se, than of shock specially associated
with abdominal contusion.

Muscular laceration from abdominal contusion, but without
cutaneous lesion, is occasionally met with.  Such instances are,
however, infrequent and exceptional. Rupture of the rectus
may, at an early period, puzzle the surgeon; but afterwards it
becomes apparent from the depression bounded, above and below,
by the retracted fibres of the severed muscle. The history of
the accident will also assist in the diagnosis of these cases. In
an instance which recently came under my notice, this injury
occurred in a female in whom the recti muscles were previously
separated, allowing of partial protrusion of the central viscera.

Lesion of texture in the abdominal walls may present all the
varieties of such injuries in other parts; they may be either
incised, contused, lacerated, or punctured wounds. The
special interest of such cases is dependent entirely on the doubt
which must, in most instances, exist as to the probability of
the contained viscera being involved in the injury. Yet, with-
out such implication, these injuries, if severe, are serious, and
sometimes fatal. In one case of attempted suicide under my
care, an incised wound of the abdominal wall placed the patient
in a very critical condition for some time, though it was
doubtful whether even the peritoneum was injured. The
. wound, which was between the ensiform cartilage and the
umbilicus, and to the left of the median line, was inflicted
with a razor, and the patient suffered from all the symptoms of
collapse, followed by abdominal tenderness and fever. He had
been induced to commit this act in consequence of acute
epigastric pain which had long tormented him, He recovered
slowly ; and informed me, before he left the hospital, that he was
almost entirely relieved of his pain : this operatidn had effected
a cure,

A singular gun-shot wound of the abdominal wall occurred
in a patient of mine some years since. He was climbing a
bank and drawing his gun after him, with the muzzle towards
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of the ;,ﬂjdgmcn, especia]l}r when accampanied with much
violence ;—such as a fall from a high window, and the conse-
quent impaling of the body on the spikes of area railings.
These injuries are brought under our notice from time to time
in our hospital practice ; and I have had some instances under
my care in St. Thomas’s. One such I have already had occa-
sion to refer to, in illustration of another subject. The follow-
ing case exemplifies the form of injury I am speaking of, and
also the obscurity which envelopes the diagnosis of these
lesions.

A middle-aged man was repairing a house, when the ladder
on which he stood broke, and he was precipitated from a con-
siderable height on to some area railings : two of the spikes,
which were conical at the point but not sharp, penetrated the
abdomen, and were broken off. One of them was picked up
by a looker-on. He had bled freely before he was admitted into
the hospital : on admission, he was cold, blanched, and nearly
pulseless; and, although restless, appeared almost unconscious
of what was going on around him. One spike had entered the
abdomen close to the left anterior superior spine of the ilium,
grazing the bone to some depth; the other had penetrated
about an inch above the umbilicus : venous blood was oozing
from each wound. He complained of no pain in the abdomen.
On the following day there was sickness, thirst, and tenderness,
with some reaction. He survived about sixty hours. The
autopsy betrayed scarcely any signs of peritonitis. ‘The spike
which penetrated close to the ilium pierced the iliacus muscle, and
splintered the subjacent bone. The fragment of the missing
spike, four inches in length, was found lying across the rectum :
it had pierced the tissues perpendicularly, and indented the third
lumbar vertebra, by collision with which it had evidently been
broken off. The right iliac vein was torn, from which a large
quantity of blood had been poured into the pelvis; but there
was no laceration of any viscus,

In this case the symptoms of loss of blood as well as of shock
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6. Retention of urine is a common accompaniment of these
injuries ; and is usually attended by more or less insensibility
to the presence of urine in the bladder.

5. Internal hazmorrhage, as a complicating circumstance,
may occur in these injuries, without its presence being ascer-
tained from the early symptoms : ‘but a state of syncope, as
distinguished from shock, especially if accompanied with local
pain and swelling, and dulness on percussion, with much thirst,
may be regarded as highly probable evidence that internal
hzmorrhage has occurred.

8. Penetrating wounds, especially with blunt implements or
missiles, do not necessarily involve textural lesion of any viscus;
but they are often fatal, nevertheless ; primarily from shock
or hamorrhage, or the two combined, or secondarily from
peritonitis.

The concussion, and consequent paralysis, to which the
membranous abdominal viscera are obnoxious, is similar to that
of which I spoke in a previous lecture as characterising the
effects of violence, without organic lesion, inflicted on the
lung. In fact, severe commotion (if I may borrow the French
expression) of either cerebro-spinal, thoracic or abdominal
viscera, seems to be followed by the same result of disturbed or
suspended function. In the head, the centre of velition and
sensation is directly appealed to, and the cyclo-ganglionic
system is sympathetically affected: in the spine, the excito-
motor functions are disturbed in common with theose of which
the cord is the intermediate conductor to distant parts: in the
chest, probably the vaso-motor nerves and centres are directly
acted upon: in the abdomen, the larger cyclo-ganglionic
centres of this region are implicated. And these results are
independent of, or rather superadded to, another disturbance of
function which is due to the same cause : defective oxidation
of the blood, and consequently suppressed or scanty secretion—
especially of the excretory organs, as the bile and urine—under
the influence of shock, manifests the interruption to which the

18
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functional integrity of this important division of the nervous
system is thereby subjected.

In an earlier part of this lecture I alluded to and exemplified
some of the difficulties attending the diagnosis of contusions
and penetrating wounds of the abdomen, as distinguished from
those more serious injuries which implicate the viscera them-
selves in organic or structural lesion. Indeed, in many instances,
this obscurity is enhanced by the absence, for a time, of the
symptoms of profound shock which accompany simple contu-
sion or concussipn,—an apparent anomaly which admits of
explanation, as I shall presently point out.

Many circumstances combine to determine the consequences
of injuries which lay open the peritoneal cavity without visceral
lesion. Some of these are apparent, others inscrutable, pro-
bably because dependent on occult predisposing causes, which
may be natural and inherent in the individual, or purely acci-
dental. As an exemplification of the apparent caprice which
governs the results of incised wounds of the abdomen, I will
quote two cases which, no doubt, have their parallel in the
experience of most hospital surgeons. I was requested, some
years since, by the late Dr. Waller, to assist him in a case of
ovarian disease. The period I allude to was that during which
tentative operations were performed, in the hope of discovering
some means, less fatal than extirpation, for the cure of ovarian
tumours. The experiment which Dr. Waller proposed to try
was that of inducing inflammation of the adjoining surfaces of a
limited portion of the peritoneum, hoping thus to procure
adhesion, as a preliminary step to tapping and draining the cyst.
I exposed the serous surface of the cyst in the median line to
the extent of about an inch, and placed a pledget of lint
between the edges of the wound. The patient, a young
woman in tolerable health, survived this, in one sense, trifling
operation little more than forty-eight hours. She sank speedily
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temperature in abdominal lesions appears to be more uniformly
low than in head injuries ; and the chief feature seems to be
the steady fall in the temperature after the injury, lasting for a
greater length of time in the former than in the latter, before
reaction ensues. So far as the cases examined justify the
conclusion, the temperature varies directly with the amount of
injury received ; primarily indicating the intensity of the shock,
and subsequently the severity and fatal character of the visceral
injury.

In many respects, for purposes of diagnosis, organic injury of
the abdominal viscera, whether as the consequence of a pene-
trating wound or of rupture, may be regarded as identical,
The usually fatal character of these lesions, and the causes of
that fatality, are the same in both cases, though occurring
under different circumstances. But it is the circumstances in
question which render it desirable to notice these several forms
of injury separately ; inasmuch as the manner of their infliction
is, in the one case, often presumptive proof of the nature of the
lesion ; whereas, in the other, no such conclusion can be drawn
from the same source of information. It s often matter of pure
speculation, when the abdomen has been forcibly compressed
or violently struck, what viscus is injured, even when the
Symptoms are of a nature which leaves little or no doubt of the
existence of some organic lesion. Certainly the mode in which
the force was applied, and the spot which chiefly experienced
its violence, rarely suffice to clear up this doubt, if unaided by
any local sign of mischief. The remarkable variety of injury
that is met with, under apparently similar circumstances, is often
difficult to account for, especially in regard to the solid viscera.
The actual state of the membranous viscera, as regards repletion,
often determines their rupture, and thus affords a clue to a
probable diagnosis, which other symptoms may serve to confirm.
‘T'his remark applies especially to the stomach, duodenum, and
urinary bladder ; and in a minor degree to other parts of the
intestinal canal.
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localised, but more often extends over the whole abdomen ; the
features and general aspect, instead of presenting the compara-
tively passive expression of simple collapse, are pinched, anxious,
and distorted with pain; vomiting and tympanites ensue, if they
be not already present: and the patient may then pass into a
state of secondary collapse more profound than at first, or
linger on for an uncertain interval in anguish more or less acute,
until exhaustion closes the scene by death.

It is commonly said that patients, under these circum-
stances, die of peritonitis : yet this is scarcely correct.
Inflammation here, as in other traumatic lesions, is simply an
effort in the direction of repair; and the products of this
action are a measure of the activity of the effort, which is not
in itself destructive. The patient dies during this stage, it is
true ; but he succumbs to the shock that is perpetuated by the
presence of irritating matter in contact with the peritoneum,
and which thus acts upon the ganglionic nerve-centres,

I have generally regarded the period at which tympanites
occurs as a valuable, though by no means a decisive, guide, in
the diagnosis of membranous visceral lesion, as distinguished
from simple contusion. In the latter injury, accompanied by
shock, tympanites is generally deferred for twenty-four hours ;
in organic lesion, it is earlier in its appearance. But this is by
no means invariable, and is, therefore, not to be trusted by
itself as a diagnostic sign ; indeed, its early appearance is some-
times simply significant of the intensity of the shock, as
exemplified in the instance just now recorded,

What is this tympanites, and how is it produced ? In wound
of stomach or intestine air may, no doubt, be extravasated into
the peritoneum, of which I have some recorded CASES ; Or its
presence in the same position may be subsequently accounted
for by the disengagement of gas from decomposition. In
shock, I regard it as chiefly intra-intestinal, and dependent on
the atonic or paralysed condition of the bowel, by which both
the generation and accumulation of gas are favoured ; for the
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Pain is an uncertain sign by which the nature of an abdo-
minal injury can be judged of : at least, experience has taught
me to attach less importance to it than I formerly did. The
pain immediately attendant on rupture of a membranous or
solid viscus is not necessaril y or generally marked or severe, so
long as the injury is unaccompanied by the escape of foreign
matter into the peritoneal cavity, It has not infrequently
happened that patients, on whom this mortal injury has been
inflicted, have complained but little at first : but the intense
localized suffering which accompanies the subsequent accession

of collapse is very suggestive under the circumstances, if not
absolutely conclusive, of organic lesion. On the other hand,
the most acute pain and tenderness at some particular spot are
not infrequently present, where the subsequent history of the
case does not admit of the supposition that any visceral injury
existed. Thus, a mail-cart driver was admitted into hospital
under my care, who, in consequence of his horse falling, had
been thrown violently on his left side in a bent position. He
was in a state of collapse, with a blanched face expressive of
great suffering. He writhed in apparent agony, and referred
the pain exclusively to the left hypochondrium. His suffering
continued, with scarcely any abatement, for two days, and the .
abdomen became tympanitic. The application of leeches gave
relief, and he soon recovered. Another patient under my care
had fallen from a high scaffold. In the course of a few hours,
when reaction after collapse came on, he began to complain of
pain deep in the splenic region, which increased till he rolled
about in agony. Opium was given freely and repeatedly ; and,
after the lapse of about thirty-six hours, the pain had entirely
subsided, and he made a quick and good recovery. I should
add that this patient passed bloody urine during the continuance
of the pain, but not afterwards ; and the pain was not agoravated,
but cnnéiderably relieved, by firm pressure on the part com-

plained of,
I do not pretend to explain the phenomena in such cases as
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desire to micturate continued, and he was sick for the first time
after taking some tea. The temperature was g6 deg. On the
third day the urine was only slightly discoloured, and he
appeared better : but on the fourth the pain and tenderness in
the belly became very severe, though there was no abdominal
distension : he suffered from bilious vomiting, and perspired
profusely : his pulse was rapid, and the temperature of the
surface varied from g6 deg. to 99 deg.  On the sixth day he
again rallied, and passed urine himself, slightly tinged with
blood.  On the seventh day he continued to pass his water :
but the pain extended, though the sickness had ceased. He
sank gradually, and died at midnight, his intellect remaining
unimpaired to the last. The post-mortem examination revealed
a lacerated wound in the back of the bladder, about an inch in
length. The bladder itself was contracted and almost empty.
Its outer surface and the edges of the torn opening were
cemented to the adjacent rectum and peritoneal folds, by a con-
siderable exudation of plastic lymph; and the intestines were
attached to each other, to the omentum and to the parietal
peritoneum, by recent adhesions. The pelvis contained a pint
of turbid, brownish fluid; and a catheter, passed along the
urethra, found its way, through the rent in the bladder, into
this space.

The foregoing representative cases are suggestive of many
interesting considerations. The nature of the lesion in the
former instance is necessarily conjectural ; but for some days
the symptoms were such as to induce me to suspect injury to
the bladder ; and the nature of the accident rendered it not
improbable that such was the fact. Indeed, the favorable issue
of the case alone points to an opposite conclusion. But, is that
conclusion of necessity justified by the result? I do not feel
sure that it is. Assuming, as I have stated I am disposed to
believe, that we over-estimate the irritating effects of urine on
the peritoneum, by knowing how destructive it is when diffused
through other tissues, I see no insuperable obstacle to the ob-




























SIGNS OF CONVALESCENCE AND OF DISSOLUTION. 343

importance would be attached, assume, in concert, a significance
which scarcely admits of doubtful interpretation. Such are, a
rapid and feeble action of the heart; depressed or abnormally
elevated temperature ; a parched tongue ; hurried respiration ;
tympanites ; muscular spasm ; aggravated or arrested pain ; the
colour and expression of the face ; even the earthy odour of the
skin ; the raving of delirium, or the wandering of inanition,—
these and many other well-known signs possess, in more or less
complete or varied combination, a significance which cannot be
ignored.

The information derived from varying temperature is not
unimportant, and will, no doubt, assume more value as our
study of the facts connected with this subject becomes more
accurate and extended. In acute sthenic diseases, the tem-
perature continues to rise usually till the time of death; and it
is higher, as I had occasion to remark in a former lecture, in
inflammatory action following brain-injury, than in other cases,
according to the record in our surgical wards, The highest
death temperature registered is 106% in a case of traumatic
abscess of the brain which I narrated last year ; the lowest is
8g°, in a case of fracture of the base.

(Since this lecture was delivered, a very remarkable instance
of high death temperature has occurred in one of my patients.
An educated young man, subject to attacks of mania, endeavoured
to commit suicide, and was brought to the hospital with both
feet crushed. Double amputation was performed at the ankle-
joint. Defective power, after reaction, entailed sloughing, and
the maniacal ft continued, but without viclence., On the
eleventh day he suddenly became more excited, and at noon
his temperature had risen to 105:0% and in the course of seven
hours afterwards had reached 110°0°. A quarter of an hour
later he died ; and the temperature was not again taken until a
quarter of an hour after death, when it was found to be 110°8°,
One hour after death it was 110'0°; and after the lapse of
nearly two hours, it was 108:4°. Towards the close of life he
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