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AUTHOR’S PREFACE

TO THE SECOND EDITION,

[THE LAST ISSUED DURING MR. HILTON'S LIFETIME.]

TeE First Edition of these Lectures was published, soon
after their delivery,* at the express request of some who
had read them as they appeared at intervals in the weekly
journals, and by many others who desired to have them
gathered into a separate form. The First Edition, in which
I had the kindly and liberal help of my personal friends,
Dr. Daldy and Mr. Durham, at that time Demonstrator
of Anatomy at Guy’s Hospital, was soon out of print. It
was my intention at that time to have enlarged the
volume by additional matter derived from other and
different surgical diseases, but all having the same
purpose in view—namely, to show how largely we are
indebted for our professional success in surgical practice
to the recuperative power of Nature, especially when
helped by the suggestions of a thoughtful surgeon. But,
on carefully scrutinising the materials, I foresaw what
appeared to be insuperable difficulties; and since then,
from one cause or another, I have allowed the reappear-

* At ihe Royal Collegze of Surgeons of England, 1860, 1861, and 1862,
a2
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ance of these Lectures to be from time to time deferred.
As, however, I have lately been assured, on repeated
oecasions, that a Second Edition would be welcome and -
useful to many, I have submitted the Lectures to the care-
ful and judicious editorial guidance of Mr. Jacobson, who
has conferred on me a great obligation for the work he
has now so well accomplished, with the slight aid of my
own occasional assistance and supervision.

It will give me great pleasure and satisfaction to know
that the republication of these Lectures will be useful to
the students at Guy’s Hospital, where I emphatically
taught by lectures, and demonstrated clinically in my
wards, the therapeutic value of mechanical and physio-
logical rest in surgery.

10, NEw BroAD STREET,
September 1st, 1878



EDITORS PREFACE

T0O THE FIFTH EDITION,

No alterations have been made in this Edition. While
Mr. Hilton was alive, the Editor felt that he had a freer
hand in making any changes in the text or in adding
notes to it. DBut now that every year, making longer
the interval that has elapsed since the Author’s death,
renders his name less and less familiar to the generations
that are rising, it has seemed more right to leave his
book without further changes.

Mr. Hilton’s work, whilst acknowledged to be one of
our few surgical classics, was formerly too much regarded
as a monograph, a book which dealt with special subjects,
and, by students in particular, as one which took them
over fields far remote from those covered by the ordinary
text-books, and which accordingly treated of subjects not
noticed in the course of ordinary examinations.

Mr. Hilton’s ingenious way of reasoning from anatomical
facts, and his application of those facts to the needs of
daily practice, have done much to lighten the labour of
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students, junior and senior alike. To the former, whiie
engaged in the drudgery of Dissection, this book shows
how useful the dry facts of anatomy will surely be here-
after, and it encourages the latter, while busy in the wards,
to kecep up their knowledge of anatomy, by applying
to their practice the thoughtful lessons which abound
throughout these pages.

To those who, in friendly criticism, have suggested to
me that some of Mr. Hilton’s views are fanciful and specu-
lative, I would reply, that such speculating encourages
anatomical investigation, and gives fresh interest and zest
to it,

As bearing on the value of such lectures as these, I may
quote the following from Professor Billroth’s ¢ Pathologie
und Therapie,” 7th ed. p. 349 : “ Es liegt in der Stromung
unserer Zeit, dass solche sogenannten theoretischen Re-
flexionen, mit denen ich wvielleicht Manchen von Ihnen
ermiidet habe, ungebiihrlich in ihrer Bedeutung und
Wirkung auf die Praxis unterschitzt werden, und diese
Stréomung reisst auch Viele von Thnen mit sich und ver-
hindert Manche, sich mit dem Erlernen und Nachdenken
iiber diese Dinge zu befassen. Doch ich versichere Sie,
dass Sie spiter, wenn Sie erst einige Jahre in der Praxis
sind, kaum im Stande sein werden, ein medicinisches Werk
zu lesen und zu verstehen, wenn Sie nicht wihrend Ihrer
Studienzeit die Basis gewonnen haben, auf welcher von
nun an weiter und weiter gebaut wird, Ich bin iiberzeugt,
dass sich nach einigen Jahren der Praxis Mancher von
Ihnen, der heute iibersittigt von Voilesungen ist, gar sehr
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darnach sehen wird, einmal wieder einen zusammen-
hingenden wissenschaftlichen Vortrag iiber wichtige
Krankheitsprocesse zu héren.” *

Numerous inquiries have been made as to the source of
the engraving of the gem on the cover. It represents
Philoctetes endeavouring to find relief by fanning with a
bird’s wing his festering foot, when the Greeks had left
him behind at Lemnos ‘‘ suffering from the bite of the
baleful serpent ” (Iliad ii. 718). The gem is by the hand
of Boethius.

The Editor hopes that in having made use of this
antique representation of Rest and Pain he will not be
thought guilty of a * fond conceit.”

For permission to make use of it, and for many other
instances of readiness to oblige, he is indebted to Messrs,
G. Bell and Sons.

May, 1892.

* The drift of the above I perhaps may render thus: “ A strong
tendency has set in, in our day, fo undervalue, as regards their im-
portance and influence on practice, the so-called theoretical observa-
tions with which I have, perhaps, wearied many of you : this tendency
carries many of you with it, and prevents many from applying them-
selves to these subjects with due reading and consideration. But [
assure you that in later days, when you have been some years in
practice, you will searcely be able to read and understand any work
on medicine, if you have not, during your student years, secured a
firm.foundation, on which you may continue to build. Iam convineed
that after a few years of practice, many of you, who at present are
surfeited with lectures, will long to hear once more & well-arranged
and scientific discourse on important morbid processes.”
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THERAPEUTIC INFLUENCE OF REST

AND THE

DIAGNOSTIC VALUE OF PAIN
IN ACCIDENTS AND SURGICAL DISEASES,

LECTURE 1.

THE INFLUENCE OF NATURAL THERAPEUTIC3—REST THE CHIEF NATURAL
THERAFEUTIC—OBJECT OF PAIN—REST THE FOSTERER OF REPAIR—
REST NECESSARY FOR THE HEALTHY ACTION OF ANY ORGAN—MEANS
ADOPTED BY NATURE TO BECUHRE A BTATE OF QUIESCENCE TO THE
YARIOUS VIBCERA.

Mr. PresipENT AND GENTLEMEN,—There are duties which
are difficult of fulfilment pertaining to every position in
life; and there are duties attached to public professional
life, from which no man can assume to himself the right
to shrink, with whatever diffidence and feeling of inca-
pacity they may be undertaken. In this duteous but
self-mistrustful spirit I have ventured to accept, at the
request of my colleagues in the Council of this College,
this Professorial appointment—this, in my estimation,
highly honourable appointment—the requirements of
which I must now proceed to carry out as best I can. To
this end it is desirable to set out with a clear conception
of its objects and intentions. I conceive that the insti-
tution of these lectures was based—firstly, on the wise
recognition of the fact, that there is much in Surgery
B
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which cannot be systematized—i.e. which cannot be con-
veyed from mind to mind in books, in systematic treatises
—1I had almost said, which cannot be given clinically,
because the necessary grouping of like cases rarely ae-
companies clinical opportunities; secondly, on a natural
anticipation of the progressive steps which might be
foreseen in a scientific art cultivated with such intelligence,
such laboricus activity, and such an abundant supply of
husbandmen as the present century has produced ; and
thirdly, on the opinion that among those who had been ac-
tively engaged for along period in extensive hospital prac-
tice would be found a fitting exponent of surgieal progress.
This, gentlemen, is the conception I have adopted of the
original intention of this College in instituting the short
course of Lectures on Anatomy and Surgery which I have
undertaken to deliver. How far I must fall short of re-
sponding to that intention I need not be reminded. But
I feel convinced that the attainment of even mediocrity is
best secured by planting a high standard before the mind,
with the determination of approaching as near to it as one
has strength to do. Nor need I seriously appeal to your
indulgence for the manner of expressing my views. I am
sure that many of my listeners will readily appreciate the
facilis descensus by which an habitual lecturer to students,
whom he can presume to instruct, may be betrayed into
treating an audience, whose high reputation and whose
professional knowledge far exceed his own, as if he pre-
sumed to instruct them also. Nor is it necessary that I
crave your consideration for my embarrassment in the
selection of words and phrases appropriate. tu the ideas
which I intend to convey. _
“ Nam neque chorda sonum reddit, qunem vult, manus, et mens,
Poscentique gravem persepe remitiit acutum;
Nec semper feriet quodeunque minabitur arcus.”
Hor. Ars Poet. 348 et seq.
But, gentlemen, phraseology and diction have been to
me minor considerations in comparison with the anxiety
of choosing a subject which would be fitting for hearers so
distinguished in their profession. From time to time, you
have listened with admiration to my predecessors in this
chair, as they expounded to you the more recent advances
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in the pathology and diagnosis of the most important
surgical diseases. Histology, general anatomy, and physio-
logy have been so perfectly elaborated here as to bring
under your attention their most recent discoveries; and it
appeared to me that my forerunners had left to me, for
the present, but one unocecupied department—namely, that
of Therapentics, By Therapeutics, however, I do not
mean to imply-the action of drugs, which more especially
belongs to the department of the physician; but rather
the influence of what I may venture to call “Natural
Therapeutics ” in the cure of surgical diseases. The chief
of these is one so apparently simple as to make me almost
apologise to you for selecting it. It is Rest—Physiological
as well as Mechanical Rest—which I hope to prove in the
course of these lectures to be so important as to demand
the very serious attention of every practical surgeon.

Regarding this subject of Rest in its highest, closest,
and best relation to mankind, and looking at it by the aid
of my feeble penetration, I would, in all humility, remind
you that when God ordained that man should live by ¢ the
sweat of his face,” as a punishment for his disobedience,
it pleased Him, in the plenitude of His unspeakable
benevolence, to permit man’s fatigue and temporary ex-
haustion to be followed by his greatest earthly solace,—
the blessing of rest and repose, by calm and peaceful sleep ;
a blessing which should be the immediate reward of his
labour.

Entertaining, as I do, the most exalted admiration of
Nature’s powers of repair, the thought has not unfre-
quently occurred to my mind, when watching cases of
extensive local injury, *“ What would have been the con-
dition of man on earth, had it pleased the Creator to
withhold from him this power of repairing his injured
tissues?”

In my reflections on the subject of rest as a curative agent,
my mind naturally reverted to that period of man’s exist-
ence when it was the sole curative means of which he could
avail himself. I could but picture to myself the timorons
awe which must have been engendered in his mind by the
first uccident which happened to him. Letusimagine our
first parents suddenly thrust out of the garden of Eden,

B 2
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and doomed to toil for their daily bread; with hands
unused to labour, inexperienced in the substitutes for
unnecessary exertion and in the avoidance of local injury,
and exposed to all the accidents of a precarious existence.
Let us try to realise the awe-stricken dismay which must
have oppressed man’s mind on the infliction of his first
wound, his first experience of pain ;—the breach of surface
discloging to his sight his blood flowing unceasingly, or
leaping, at sustained intervals, from its opened chambers,
his sense of fainting, and his ultimately sinking on the
earth under the foretaste of death; this, too, with the
recent denunciation, * Thou shalt aurely die,” Etlll ringing
in his ears. Can words depict the hopeless anguish which
he must have endured? But what follows? See him
awakening to life again, the stream of blood stayed, the
chasm plu%ged his strength revived, and day by day that
wound—which he regarded as the badge of death the
vengeance of the Crea.tﬂr s wrath—narrowing and healmg
till it could hardly be seen.

I have made these observations for the purpose of
showing the original promptings of Nature to man, for
the alleviation of what must have necessarily befallen him
in his altered condition. Pain was made the prime agent.
Under injury, pain suggested the necessity of, and, indeed,
compelled him to seek for, rest. Every deviation from
this necessary state of rest brought with it, through pain,
the admonition that he was straying from the condition
essential to this restoration. He must have observed with
astonishment the breaking asunder of the newly-formed
tissue or the steady development into normal structure,
which occurred in exact accordance with the disturbance
or rest to the parts, which the sense of pain had emnabled
him to regulate so accurately, and to employ so beneficially
for his own personal relief and comfort.

That the Lord of all should have implanted in man,
beyond the endowments which enable him to sustain his
existence under the punishment of labour and the vicissi-
tudes of his daily life, a recuperative power from the
accidents and mischances of his precarious existence,
appears to me to supply an evidence of His merciful and
unspeakable love, too lightly eonsidered.
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But I must not lose sight of the immediate objects of my
ecture. I will, therefoie, now proceed to the subjects of
srowth and repair.

Growth is the antitype of repair, prefiguring the physio-
logical capabilities of existing structures to repair them-
selves. Without digression, I may say that so intimate is
the association between rest and growth as to make them
appear, on a superficial view, to stand to each other in the
relation of cause and effect. Accurate observation of the
animal and vegetable world certainly reveals their per-
petual co-existence; and growth, as a rule, seems to pro-
ceed, par: passu, with physiological rest.

Mr. Ward * says :—* All plants require rest, and obtain
it, in some countries, by the rigour of winter; in others,
by the scorching heat of summer. Cultivators often fail
in their attempts to grow certain plants from want of
attention to this essential point. 'I'nus most Alpine plants,
which enjoy an unbroken rest under the snow for several
months, are very difficult of culture in our mild and
varying winters.

* The winter of 1850-51 was ushered in by some heavy
falls of snow, with which I filled my Alpine case, giving
the plants a perfect rest of three or fum‘ months, and with
a most salisfactory result ; the Primula marginata, Linnoea
borealis, and other species, flowerin g much finer than usual.
Many of these beautiful plants would, I am convineced,
succeed well if kept for five or six months in an ice-
house.

“ Plants, in hot countries, have their periods of rest in
the dry season. In Egypt, the blue water-lily obtains rest
in a curious way. This plant abounds in several of the
canals at Alexandria, which, at certain seasons, become
dry ; and the beds of these canals, which quickly become
burnt as hard as bricks by the action of the sun, are
then used as carriage roads. When the water is again
admitted, the plant resumes its growth with redoubled
vigour.”

Qur great master in physiology, John Hunter, has not
left this field unexplored, for we find, not only in his
published works, but in others which remain in manu-

* On the Growth of Plants in Closely Glazed Cases, p. 11.
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script, that the subject of rest occupied no inconsiderable
portion of his attention. ¢ Most plants,” says he, * have
their periods of growth and periods of rest.

“ Some plants close their leaves, others their flowers, at
particular hours of the day or night; and with such
regularity does this period of rest take place that more
than one vegetable physiologist has proposed to construct
from them a floral elock.”

We all know how eagerly rest is sought for by the lower
animals, especially in periods of suffering from injury or
disease—how they endeavour to escape from the prying
curiosity of man in order that the injury may be the more
speedily repaired.

The value of rest in fostering the production of that
highly organised animal tissue which forms so large a
portion of our staple food is well known to the stock-
keeper and grazier. A homely illustration may be found
in the fact that in infancy the child who sleeps much
mostly thiives. Mutalis mutandis, the obseivation is
equally irue, that the wakeful, restless child seldom
displays the evidence of active nutrition. Doubtless all
will admit that in infancy development is in its highest
state of activity, and that the healthy infant passes the
greater portion of its life in a state of rest and sleep.
Growth—the renewal of some parts, and the fresh develop-
ment of others—seems thus to claim sleep and rest as its
helpmates.

Thus far I have endeavoured very briefly to point out
the relation of rest to growth. I would now say a few
words regarding the relation of rest to repair.

Repair is but the repetition of growth. The same
elements, the same kindred conditions, are necessary to
the same results. Rest is the necessary antecedent to the
healthy accomplishment of both repair and growth. This
surely is the natural suggestion of a means towards an
end which should never be lost sight of by the physician
or surgeon. For example, children who are ill and lose
their rest waste very rapidly, more rapidly in proportion
than older people; but as soon as the morbid condition
subsides, and rest asserts its power, the recovery or repair
becomes extremely active, accompanied by an increased
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tendency to sleep; sleep supplying the great desideratum
previously required.

Take, for example, the case of a child suffering greatly
from the irritation of stone in the bladder, which prevents
sleep, induces sometimes extreme emaciation, and urges the
child even to the verge of death. How marked, how almost
immediate is the change on the removal of the stone! On
giving rest to the bladder, and consequent constitutional
rest. to the general sg’stam, the child falls into a profound
and prolonged sleep.

In principle, the same remarks and the same reasons
would apply to cases of extreme dyspneea relieved by the
operation of tracheotomy, of strangulated hernia after the
reduction by taxis or the knife, or to the removal of an
extraneous body from the auditory canal. In these andin
many other instances which might be adduced, the relicf
afforded by the surgeon is often followed in children by
long and highly restorative sleep.

The interruption of rest by local disease, occurring to
persons ifi the middle period of life, does not cause the
same degree of exhaustion and wasting as in the young.
They bear the loss of sleep better, because their constitu-
tion has to sustain the stress of repair only—not of both
development and repair, as in the child. Their recovery
is slower; their subsequent sleep is not so profound nor so
prolonged, nor their rest so complete. The defectiveslecp

* In caleulating the risks of an operation, especially one entailing
mueh shoek or prolonged repair, the capacity for long refreshing sleep
18 of the utmost importance. BSir J. Paget, Clin. Lect. and Essays,
p. 44, writes :—“If a patient can always sleep long at a spin, thatis a good
patient. In one of the most perilous operations for hernia with which I
have had to do, a case in which the hernia had been reducedl en bloe,
and in which its return was effected with considerable force and
disturbance of paris, I believe the patient owed his recovery more to his
capaeity for sleep than to anything else. H2 was a young bargeman,
duil-witted and over-worked; and im his ordinary life sleeping
whenever he was neither working nor feeding. Shortly after the
operation he went to sleep; and he slept sixteen hours out of the fir-t
twenty-four, and in a searccly less proportion of his time for two or three
days afterwards; and he recovered, although he had acute peritonitis,
for which I thought it necessary to put on nearly a hundred leecl.es.”

—[Ep.].
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and slow repair which manifest themselves in the old after
injury of any kind are familiar to us all.

What I have here endeavoured to inculcate is, that
growth and repair bear an exact relation to due physio-
logical rest, local and general.

Let me employ a familiar example to illustrate the effect
on the brain of rest, by referring to any overworked
member of our own profession at the end of the London
season. Free from structural disease, but worn, and
appearing prematurely old from exhaustion by mental
labour, not physical exertion, he takes his holidy. His
rest from professional duties consists in riding, walking,
fishing, or shooting. It is physical exertion whiech hLe
selects for his relaxation ; but during the same period he
carefully excludes all mental worry. Now, I apprehend
that under these circumstances some parts of his brain are
nearly at rest; others are occupied with their appropriate
function of regunlating muscular exertion. He is, in fact,
calling into activity the latent or suspended function of
the cerebral centres, leaving the higher, the intellectual

art of the brain to work out its own reeovery from over-
? tigue or exhaustion by rest—that is, by freedom from its
own peculiar function or ﬂcﬁupatiun. After a time he
returns completely invigorated, improved in general
appearance, active, and full of mental vigour, and egual
te the resumption of almost any amount of renewed pro-
fessional exertion without fatigue o his brain.

Imay adduce this additional remark regarding the bene-
fietal influence of rest, that those persons who drop off te
sleep quickly, anyhow or anywhere, and sleep soundly,
undisturbed by active dreaming, are, esteris paribus, capable
of sustaining a greater amount of mental and corporeal
exertion than those who find it difficult “to get off to
sleep,” who sleep lightly, and, dreaming much, awaks
but little refreshed. _

Bearing on this subject, I, like others of our profession,
have had repeated occasion to observe the effect of over-
work on genilemen who use their brains with an expendi-
ture of energy inconceivable to the thoughtless—men of
wide-spread mercantile affairs—men engaged in money
transactions on a large and anxious scale. The conditivm
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of such patients attested the applicability of these remarks
by their mental and physical exhaustion, by their de-
pression of spirits, and by their want of self-confidence.
Yet, with such men, the restoration to health has been
made complete by mental leisure, by * going out of town,”
and taking plenty of exercise in the open air, while abstain-
ing from the real disturbing cause, their business.

In order to give some additional practical interest to this
subject, in reference to cases of more decided mental dis-
turbance from overwork of the brain, I may be permiited
to read this note from my friend, the late Dr. Hood, of
Bethlehem Hospital :—

March 22, 1860.

“ My pEAR SIR,—In reply to your inquiries, I may state
that I am frequently applied to for the admission of luna-
tics into this hospital, whose insanity is caused by over
mental work, anxiety, or exertion, and for whose cases
nothing is required to restore the mental equilibrium but
rest. Therapeutical measures are not necessary; all the
mind seems toneed is entire repose. Idonot by this mean
to imply that the patient reduced to a state of nervous
hypochondriasis, or the depression of melancholia, is to lead
an indolent life. Such a course would only aggravate the
disease, and probably result in complete dementia: but
that those faculties which have been overstretched should
have an opportunity of regaining their elasticity by rest
and relaxation. Forexample, an accountant, whose whole
day is spent in calculation and thought, becomes by over-
work so mentally fatigued that he is incapable of working
out with accuracy the most simple sum in arithmetie.
Sensible of his incapacity, which perhaps may result in the
loss of his situation,and with poverty then staring him in
the face, he becomes melancholic, and medical advice is
sought. His physical functions are healthy ; no medicine
18 required or taken, but a holiday from the connting-house,
freedom from all thought and anxiety, the substitution of
amusement for labour, restores his mind to a healthy state,
and he returns to business as competent as he ever was.
I have now under my care a man who for some years past
has been subject to vccasional attacks of melancholia. He
is occupied as a compositor, and, being both a clever and
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trustworthy man, is constantly employed. He works early
and late for many consecutive hrurs, and for some months
all goes on well ; but the stretch on the mind ultimately
canses a break-down, from which he cannot rally, unless
he leaves his business for a menth or six weeks, and takes
a complete holiday. He tells me that the cause of his
mental suffering is from concentration of thought, and that
rest removes the weight and agony of melancholia. Ina
word, he takes a month’s holiday, engages in no occupa-
tion requiring thought or bringing with it anxiety, and
returns to his duties with the mind of a young man. Some
people may reply, ¢ This is not rest; it is only a change of
employment.” I maintain it is perfect rest to the faculty
which has been overworked. Of course we do not propose
that the whole mind should remain fallow, but that the
pressure should be removed from the particular part which
is fatigued.

“I could give you many illustrations from the wards of
this hospital, where we are called upon to treat mental
symptoms in the cases of governesses, students, clerks, and
clergymen ; and rest is all they require, and with that the
most aggravated cases are restored.”

Having thus very briefly and very imperfectly reviewed
the subject of rest in relation to the body generally, let us
inquire into some of the expedients which Nature adopts
to secure the same end in its individual organs.

All viscera (as in the case of the brain, to which I have
already allnded) require the alternate condition of activity
and rest to keep them vigorous and in health. If this
condition be not observed or attended to, structural
changes and deterioration of function are sure to follow.
Indeed, in reference to the etiolo:y of the diseases of
individual organs, it may be asserted that a large pro-.
portion of these diseases originates in circumstances which
deprive the organ of that rest which Nature has rendered
necessary for the performance of its healthy function.

For example, the heart, overtasked by constant over-
gtrain, as in disease of its valves or the large vessels,
or excessive athletic ‘exercises, and thus deprived of
its appropriate rest, becomes prone to the various altera-
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tions in its structures, which post-mortem examinations
daily reveal. The liver, unduly stimulated by excessive
potations, by an unnecessary amount of food, or by habitnal
irregularity of diet (its physiological harmony with the
other organs of digestion being thus constantly disturbed ),
olides into disorganization for the same reason. The
kidney. too, if its functions be disturbed by the abuse ef
alcholic drinks, which entails an wnnatural and continued
stress either upon its Malpighian or tubular portion,
obeys the same tendency to sfructural decay asa consequence
of its loss of due rest.* |

It is, I believe, an admitted physiological axiom, that
each structure or organ, whilst actively employed, i« in a
state of vascular excitement or turgescence, and therefore
enlarged during that time.

So it is noticeable that each crgan of the body, which is
liable to the rapid supervention of activity in its proper
function, is so placed in relation 1o smrounding struetures
as to permit of temporary enlargement during the persist-
ence of that activity. When it returns to its state of rest,
or period of self-reparation, it may be said to have resumed
1ts normal or standard dimensions.

Secreting organs, in some of which vascular turgescence
is extreme and prolonged, are relieved of their excessive
congestion by their tubular outlets. The elasticity of the

* Dr. Milner Fothergill (The Practitioner’s Handbook, p. 388) has
puinted out another fertile source of disturbed rest in ti.e case of the
kidney, and how to mitigate it. “ Thisknowledge [that urea islargely
derived from the splitting up of albuminous material in the liver, as well
us from disintegrating tissues] has enabled us to relieve impaired
kidneys by diminishing the amount of work they h.ve to do. A large
amount of the nitrogeniz:d food we take is unmecessury, and is n t
required for tissue building; a compuratively small amount only of
nitrogenized matter daily is sufficient for that purpose. We take it
because we like this form of feod, anl because the stimulating
properties of nitrogenized substances render them agrceahle. The
energy of the meat-fed man as compared with the vegetable eater is
distinet :ind marked, but gout and other troubles are the inseparable
alloy. Tuere is a8 Nemesis bchind the foree-manifesting animal food.-
The presence of large quantities of waste nitrogen in the blood maintains
the kidneys in a state of high funectional activity, and the hypersemia
of active function liads in time to the production of eonnective tissue
in exce-8. Suech is the orizin of many cases of chronic renal disease :
guch indeed is the natural history of interstitial nephritis, of the
contracting, granular, cirrhotic, or gouty kidney.”—[En.]
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enclosing capsule exerts its beneficial effect towards the
«ame end by inducing centripetal pressure, and this tends
to diminish the size of the organ as soon as, its funection
performed, its state of physiological excitement begins fo
diminish. The elastic capsule thus maintains the healthy
quiescent size of the organ.

The liver is enclosed within a strong elastic peritonenm,
and it has also its proper elastic but thin capsule; and I
may add, as probable, that the tissue found in Glisson’s
capsule, surrounding the portal vessels, &c., in their dis-
tribution within the liver, may influence their condition by
its elasticity. These forces, aided by the contractile power
of the blood-vessels themselves, bring the liver back to
and maintain it in its condition of rest ; thusallowing the
individwal minute secreting parts to recover their physio-
logical strength and their tone.

Again, the liver is so placed as to have the additional
advantage of pressure from without, by its subjection to
the contractile power of the muscular walls of the abdo-
minal parietes and the diaphragm, especially during exer-
cise and active respiration. This no doubt explains the
benefit of walking exercise, in cases of congested or torpid
liver; at which time the liver is compressed between the dia-
phragm and the respiratory part or upper half of the abdo-
minal parietes.* I would here ask you to observe the effect
of forced rest, or the absence of this pressure upon the
liver, in cases of accident which necessitate the recumbent
position, and induce congestion of the liver and jaundice.
For examplc: we see a patient in good health suddenl
placed upon his back by the fracture of a leg, the local
injury being confined entirely to the leg. The fracture

* Oliver Wendell Holmes (Autocrat of the Breakfast Table, p. 66),
treating of the value of walking, rowing, and riding, writes thus of the
influcnce of the last upon the liver :—* Saddle-leather is in some respects
even preferalle to solc-leather. The principal objection to it isof a
financial character. But you may be sure that Bacon and Sydenham
did not recommend it for nothing. One’s hepar, or, in vulgar language,
liver—a ponderous organ, weighing some three or four pounds—goes
up and down like the dasher of a churn in the midst of the other vital
arrangements, at every step of a trotting horse.” I would suzgest that
eve:(?r squeeze upwards of the liver in any of the above exercises must
send a gquirt of venous blood through the inferior vena eava into the

closely contiguous right nuricle, while every downward movement draws
open the same vein slightly in readiness for the next upward jet.—[Ep.)
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goes on well, but the patient in a few days is jaundiced,
without much constitutional disturbance. A moderate diet
and a few doses of blue-pill with saline purgatives svon
dispose of the jaundice, and thenceforward everything pro-
ceeds healthily. I believe the congested liver, which leads
to the jaundice, results from the forced rest to which the
liver is subjected by the recumbent position ; the circula-
tion through the organ up to the period of the accident
having been aided by active respiration and ordinary exer-
cise. The withdrawal of these aids leads to congestion of
the liver, and thence to jaundice,.

The same kind of congestion of the lungs at their bases
and posterior obtuse margins may, and frequently does,
take place under the influence of difficult and inefficient
respiration, depending upon the difficulty of moving the
posterior parietes of the chest while the patient is in the
horizoutal posture. The circulation throngh those parts
of the lungs is not completed ; and as the quantity of blood
circulating, up to the period of the accident, was adapted
to a free and complete respiration, this want of balance
between the area of respiration and the quantity of blood
circulating causes pulmonary congestion and pneumonia.
We see this fact exemplified when the patient is compelled
to lie on one side, which, by interfering with the mobility
of the thoracic parietes of that side, causes congestive
pneumonia on that side only. I have repeatedly observed
this one-gided pncumonia disclosed at the post-mortem table,
associated with lateral posture of the patient during life.
The duty of the surgeon is to reduce the quantity of the
circulating fluid by purgatives and diaphoretics, if prac-
ticable, and to allow the patient to sit, so that the chest
may be as little a8 possible encumbered by position.* No
doubt it was the fatal effects upon the lungs and liver,

® Mr Erichsen (Med. Chr. Trs. wol. xxvi.) points out how prone
asthenie, hypostatic pneumonia is to supervene after surgical operations
and injuries, especially where a recumbent position long continued,
giving rise to a congested state of the lungs, is combined with any
cause that diminishes the functional activity of the nervous system,
e.g. profuse suppuration, long confinement in hospitals, and irritative
fevers, more particularly when assuming a t ghﬁid type, and when
oceurring in individuals advanced in life, e writer then draws
attention to the obscurity ef the unsct, the frequency with which the



14 THE THERAPEUTIC INFLUENCE OF REST  [LectT.

which local and remote accidents seemed to produce, which
induced our forefathers to “let blood” in alnost every
kind of accident which compelled the patient to keep quiet,
or confined him to bed. |

The spleen has a strong elastic capsule, and also an
internal network of highly elastic* tissue, so that the

symptoms are rendered latent by the low condition of the patient, or
masked by the existence of some severe injury that chiefly attracts
the surgeon’s attention. In speuking of the treatment, Mr. Erichsen
writes as follows :—* The supine position should also be oceasicnally
changed for the lateral one, or, if the patient have sufficient strength,
hie may be seated partly upright. And the starch: d Fandage may here
be of most essential Bervice, h}" E'ﬂﬂb]l'ﬂg the surgeon to p]m_-g patients
with injuries of the lower limbs in such a position and such an
atmosphere as shall remove two of the most netive predisposing canses
of ‘the form of pneumonia now under consideration, namely, the
recumbent position, and the comparatively impure air of a hospital
ward or sick-room.” - ] _

Dr. Milner Fothercill (loe. supr. cif., p. 140) speaks thus of the
value of position in ndmg,'namie congestions of the lungs:—* When the
patient lies upon his back, as he does in the typhoid condition, the
posterior portions of the lungs are among the most dependent parts of
the body. The blood colleets in them. from lack of tone in the vessels
to prevent such stagnation, It becomes at once apparent that under
these cireumstances stimulants must be administered, an freely ton, in
order to maintain the power of the circulation. . But more than that,
mere position is not without its importance. As lung as the patient
can turn over on either side, the lung of the other side is to some extent
unloaded, and so relieved. Old praectitioncrs are always hopeful of fever
patients as long as they can turnover. The same species of hypostatic
eongestion is found under similar circumstances in the kidneys; and
when the power to turn over is lost, it is a gool practice to roll the
patient first on one side for an hour or two, and thin on to the other, in
order to mechanieal:y unload the congested viscera of each side
alternately, espeecially in advanecd typi.oid states »—[Ep.]

* In ad.lition to the elastic fibres spoken of above, the presence of
involuntarv muscular fibres in the capsule of this organ, which, from
its close relation to the digestive funection, is constantly liable to cen-
siderable variations in sizc, shows an especial provision for providing
the spleen with rest. The existence of these fibres, though disputed
in man (W. Miiller and Harless affirming, while others, as Gray and
Killiker, deny or doubt their presence), has been demonstrated in the
capsule and trabecula of the spleen of many of the mammalia, notably
the ruminants and the pig. Their abundance in the spleen of these
animals may, I think, be explained by the frequent and sudden inter-
ruptions to which the digestive function must of necessity, from their
mode of life, Le subject in these animals.—[Ep.]
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interior of the organ may, when necessary, be compressed,
and its gorged condition reduced to comparative emptiness.

The kidneys also possess a strong elastic capsule for the
same purpose, and are also subjected to pressure by the
weight of the superimposed colon.

The tunica albuginea, which surrounds the testicle.
tends in like manner to prevent over distension of that
organ, and to give it rest.

I'he lungs are extremely elastic; this elastic property
aiding, without muscular force, the return of the lung to a
state of rest or quietude after full inspirations which fill
the lungs with air. I may here remaik that it is proved
by the preparations before me that the lungs have a
very definite form, which adapts them, in their extremest
healthy distension, to the surrounding structures, without
encroaching upon any of them. Thus we find the lung
especially grooved or hollowed out, to allow the cave,
descending aorta, arteria innominata, and left subclavian
artery to pursue their courses without hindrance. '

One of the largest und the most remarkable excavations
noticeable on the right lung is found at the base of the
middle lobe. This excavation corresponds with, or receives,
the right side of the right auricle of the heart; but for
this the right auricle, when distended with blood, as it
frequently is, would be pressed upon by the base of the
wedge-shaped mass of lung which is termed the third lobe.
Another advantage of this arrangement is, that the right
auricle, thus distended, exerts its mechanical influence
upon a small portion of lung, which yields, and permits
its distension.* It is probable that this fact constitutes one

* Tn the heart two provisions may be met with for giving rest and
sparing distress to that part of it which is most liable to over-distension :
one the imperfect closure of the tricuspid valves, by which some reflux
is permirtted into the right auricle and the adjacent cavee; the other the
existence in many animals of the * moderator band of distension,” a
muscular band passing from the septal or fixed wall of the right
ventricle to the opposite or yielding one. Both of these provisions were
described by Mr. T. Wilkinson King (Guy’s Hosp. Rep. 1837). Prof.
Rolleston (Harveian Oration, 1873), having pointed out that this band,
present in many of the Ungulata, is met with in birds also, speaks thus
of its use :—* The advantage which, in the struggle for existence, and
especiully in that very common phase of it which takes the form of a
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of the reasons for the existence of a third lobe in the right
lung; and it is worthy of this additi. nal remark, that this
third lobe is wedge-shaped, a mechanical form seldom
employed in the construction of the human body. This
wedge-force is the most powerful mechanical force which
can be employed ; and, being interposed between the upper
and lower lobe, is competent to separate them from e.ch
other, and from the middle mediastinum containing the
heart, &c.* :

race for food or from an eater, an animal with such a muscular band
passing directly across the cavity of its right ventricle must possess
is not a difficult thing for any man to understand who has ever either
watched in another or experienced in himself the distress caused by the
over-distension of any muscular sac.”—[I'D.] ;

* Prof. Rolleston, in hisadidress to the Brit Med. Association at Oxford

in the Long Vacation of 1868, wrote of the “Law of Parsimony * or
“ Economy” (Newton’s enunciation of this law runs in part as
follows :—* Natura nihil agit frustra; et frustra fit per plura quod fieri
potest per pauciora. Natura enim simplex est, et rerum causis
superfluis non luxuriat—"") :—* Where does Nature bind herself to the
observance of a *Law of Parsimony’? In,as I think, three distinet
lines of Lier operations.
" “Where an organ can be diverted from one and set to discliarge another
function, there Nature will spare herself the expense of forming a new
organ, will adapt the old one to a new use. She is prodigal in the
variety of her adaptations. She is niggard in the invention of new
structures (Milne-Edwards, cit. in Darwin’s Origin of Species, p. 232).
The complicated arrangement of co-operating musecles, whercby the
bird’s third eyelid is drawn across to moisten and wipe its eyeball with-
out undue pressure on the oplic nerve, is manufuctured, if we may so
express ourselves, out of the suspensorius musele, which in other animals
has but the function of slinging up the eye. The scarcely less complex
and beautiful arrangement of the bird’s levator humeri is the result of
a modification of a subelavius mus.le.

“Secondly, where, by availing herself of the inorganic forces al ways at
work, or where by the employment of—as in what is ealled ¢ Histological
Substitution —a lowly organized or vitalized tissue, suchagelastictissue,
she can spare lierself the manufacture of such expensive structures as
muscle, there Nature adopis a line of practice which we call a Law of
Parsimony. Where a suspensory muscle for the eye can be dispensed
with altogether, as where there is a more or less closed bony orbit, as
in ourselves, and an air-ticht cavity formed by it, together with the
goft tissues lining it, there atmospheric pressure is trusted to steady
the eye in the socket, as it refixes the tooth loosened by inflammation,
and holds the head of the femur in the acetabulum. The eye of the
burrowing mole, on the other hand, loses its reeti and obliqui before it
verges itsclf into tutal cxtinetion; Lut this very su~pensorius it retains
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Quitting this digression regarding the surface anatomy
of the lungs, [ would olserve, that if the views which I
have advanced in relation to Nature’s expedients to pro-
cure mechanical rest be true in their anatomy and sound
in their physiology, as applied to the thoraciec and abdo-
minal viscera, they must also be true of the brain. This
snggests the intention of the interstices between the con- |
volutions and other sinuosities and spaces on the surface
of the cerebrum, and assigns a probable reason for the
existence and position of the ventricles of the brain.

One of the purposes of the lateral ventricles is to allow
roum for the accumulation of venous blood in the piexus
choroides during a state of general cerebral congestion, as
in sustained inspiration. The cerebro-spinal fluid within
the ventricle supports the blood-vessels, and so prevents
their rupture. Mr. Quekett tells me that any attempt to
inject the plexus choroides, except in a liquid medinm, is
eure to cause rupture of the blood-vessels.

In order to point out the parallslism, in this respaet
between the mechanical appliances made use of in the
cerebral eirculation, and the like influence in the capsular
organs within the chest and abdomen, let us consider the
relation of some of the deep, enclosed, and internal parts
of the brain.

For instance, the corpus striatum and thalamus opticus

after the wreck of its other property, as its guardian in the undivided,
undifferentiated temporo-orbital fos-a.

“Thirdly, where matter that would otherwise be wholly refuse, aud
to be rejected, can be utilis:d, there Nature exemplifies this law by Ler’
utiligation of waste substances. The transverse colon, with its various
eontents, aids and ekes out the elastic recoil of the lungs in expira-
tion; and by its near approximation to the stomach, has, as Duverney
long ago pointed out, the shoelk of the ingestion of fresh food propa-
gated direetly to it as u warning against slugglshnesa in the discharge
of its own function.” I have a]wended the above words of my old
teacher, that any ~tudent after reading them may be enabled to think
of numerous instances by which Nature gives rest to or lightens the
labour of her structures or organs. Thus the ilio-tibixl band whict
gaves 8o much work to the muscles which maintain the erect positiry,
and the arrangement in the kidney hv which tho watery part of tii=
urine is formed ahove, and 18 thus enabled to scour down the solids s.
a8 to save the need of any special apparatns for carrying off the lutier,
will readily occur as asamplea of Frof. Rolleston's sremnd and thizd
divisions.—[EDb.] sl b sl g

C
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are placed witliin the cerebrum, and project into the lateral
ventricles. These parts superintend the movement and
sensibility of the upper and lower extremities.

The completed brain, being enclosed within a solid case
with unyielding walls, admits of no possibility of eceentric
enlargement. [f parts or organs liable to sudden or pro-
longad calls upon their function were placed within and
surrounded by solid brain, they could not enlarge, except
by pressure or encroachment upon some other parts, with-
out creating mischief; they conld not, in fact, be obedient
tothat general principle in physiology which I have men-
tioned.

This increase in dimension of the parts forming the floor
of the lateral ventricles is permitted, however, towards the
interior of the ventricles, by the cerebro-spinal fluid reced-
ing through the foramen of Monro, third ventricle, aque-
duct of Sylvius, and fourth ventricle, and thence through
the cerebro-spinal opening in the lower part of the fourth

These =ketches, copied from drawings made from nature, are introduced for the
purpose ol shuwing the position in the buman brain of the cerebro-spinal opening,
through which the cerebro-gpinal fluid passes to and from the interior of the brain.
The size and outline of the cerelro-spinul openivg vary in different brains,

Fig. 1. Fig. 2.

a, Posterior and inferior part of the cerehellum overlying the medulla oblongata.
&, Upper and posteror part of the medulia oblongata,
, Ceiebre-spinal «pening for the traksmisslon of the cerebro-spinal fuid.
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ventricle (Figs. 1 and 2) to the base of the bLrain or sul-
cerebral spaces, and so into the vertebral canal. As the
local hyperemia of the blood-vessels in the thalamus,
corpus striatum, &c., subsides, the cerebro-spinal fluid rises
into the ventricles, and makes a properly adapted pressure
upon the corpus striatum and thalamus, reducing them to
their size of inactivity, and sustaining them in a state of
rest ; the cerebro-spinal fluid in this respect serving the
analogous purpose of the elastic capsule of the liver, kidney,
and spleen.
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LECTURE TL

DISTRIBUTION OF THE DURA MATER—EXTERNAL AND INTERNAL ARACH-
NOID IN THE CRANIUM AND) VERTEBRAL CANAL—PHYBIOLOGY OF THE
CEREBRO-B8PINAL FLUID—RELATION OF SPINA BIFIDA TO THE CEREBRO-
SEPINAL FLUID—DANGER OF DEAWING OFF ALL THE FLUTD—CLOT OF
ELOOD GIVING A CAST OF THE THIRD AND FOURTH VENTRIOLES AND
INTERVENING BPACES—CASE OF OCCLUSION OF THE CEREBRO-BPINAL
OPENING ACCOMPANYING INTERNAL HYDROUCEPHALTUS.

IN my last lecture I endeavoured to illustrate the
mechanical means employed by Nature to reduce organs
after they have been in a state of physiological excitement
or turgescence, while performing their appropriate func-
tions, to the proportions natural to their state of rest. The
examples to which I particularly referred were selected
from the liver, the spleen, the testicle, and other organs ;
and I was on the point of showing that if this principle
were true in anatomy and sound in physiology as applied
to these organs it must of necessity be true as regards the
brain itself. I purpose in this lecture to place before yon
the facts which seem to sustain that opinion. I shall
endeavour to prove that the cerebro-spinal fluid performs,
in relation to the circulation of the brain, the same func-
tions that the elastic capsules referred to perform in
regard to their viscera. The diagram (Fig. 3) is a
median section of the bones of the head and of the
vertebral canal. Within them we find placed the brain,
the spinal marrow, and the membranes which are described
as investing the spinal marrow. I shall be compelled
to detain you with some anatomical details with which
wou are familiar, but my so doing constitutes a necessary
step in my attempt toshow how this action of the cerebro-
spinal fluid is produced,
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The letter a indicates the dura mater, which, you will
observe, lines the whole interior of the craninm, and, after
forming the tentorium, pursues its course down to the
lower part of the vertebral canal, terminating in a conical
point nearly opposite the second bone of the sacrum. A
considerable space exists between the vertebra and the
dura mater, so that this interval allows expansion or eccen-
trical dilatation. I must direct your attention to certain
lines (letter ) which are introduced for the purpose of
localizing a piece of anatomy which, I think, has not
hitherto received its proper attention. These lines repre-
sent natural ligaments, which proceed from the anterior
inferior part of the dura mater, become fixed to the bodies
of the sacrum seriatim, and pass downwards nearly as far
as the first bone of the coccyx. So much for the dura
mater. You will notice that the letter b is intended to
point to the external arachnoid, composed of two layers.
If we trace the black intermediate space upwards from the
vertebral canal into the interior of the skull, we find that it
corresponds to the space between the interior of the cranial
portion of the dura mater and the surface of the cerebrum.
Now, the external arachnoid, which is a complete serous
membrane in itself, is formed of two layers: one layer
lines the internal portion of the dura mater, and gives it
its smooth chalacter, and in the cranium the other rests
upon the pia mater of the brain.

Let us now trace the continuity of this external arach-
noid downwards into the vertebral canal. Here you may
notice its linear continuity lining the internal portion of
the dura mater, and proceeding downwards to the lower
part of the dura mater, which contains the spinal marrow.
This external arachnoid is here again seen to be composed
of two layers: its external layer, which lines the intermal
portion of the dura mater; and internal layer, which is
blended with the external layer of what I should denomi-
nate theinternal arachnoid, to which I will presently direct
vour atiention. This external arachnoid in a normal state

coutains only a very small quantity of serous or albumin-
ous fluid: and I suppose the function of this external
arachnoid is simply to pour out a small quantity of fluid
intended to lubricate the two surfaces of the external arach-
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noid during the movements of the brain. The ill effects of
any undue friction are prevented by the small quantity of
fluid which exists between the surfaces of the external
arachnoid. The letter ¢ points to what I should denominate
the internal arachnoid. It is this internal arachnoid
which contains the cerebro-spinal fluid, which proceeds to
the interior of the brain throngh the cerebro-spinal opening,
and then lines all the ventricles of the brain, and their
different intermediate passages—with the exception of the -
fifth ventricle.

T'he existeuce of this cerebro-spinal aperture underneath
the cerebellum, and between the cerebellum and the wme-
dulla oblongata, is not perhaps universally admitted ; but
I believe, beyond all doubt, that it is the normal arrange-
ment of structure, that there should be such an aperture
(Figs. 1 and 2).* Some years ago I took a great deal of
trouble for the purpose of ascertaining this point in a
very exact mann«r; and in no one instance, except where
there were abnormal collections of fluid in the interior
of the brain, did I find this aperture wanting. In other
worids, in every brain which [ examined, except in cases
of disease (Figs. 8 and 9). I found there was such an
aperture, freely allowing fluid to pass inwards and out-
wards from the interior of the brain. I shall hereafter
have the opportunity of laying before you some cases in
which this aperture was closed, producing, in fact, internal
hydrocephalus. |

This diagram (Fig. 3) does not pretend to explain the
exact and minute distribntion of the internal arachnoid
membrane, but only the general arrangement which exists
at the base of the brain. If we trace the outer layer of the
internal arachnoild upwards and forwards, as far as nearly
opposite to the fissure of Sylvius, it there becomes reflected
upon itself, and lines the under surface of the brain, erura
cerebri, poms Varolii, medulla oblongata, &c. Tracing
this membrane (the internal arachnoid) posteriorly, its pos-

* The normal existence of this aperture, not allowed by Arnold,
admitted, but doubtfully, by Cruvéilhier, was deseribed in France by
M. Magewdie ; its physiologieal anl pathologieal importince was first
pointed out in this eountry by Mr. Hilbm. The reader should al-o
refer to Dr. Moxon’s Cromian Leetures (Lancet, 1881), and his most
interesting remarks on this aperture.—[ED.]
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- terior layer passes underneath the cerebellum, joined to
the internal layer of the external arachnoid ; it then quits
the external arachnoid, and follows the under surface of
the cerebellum until it reaches the cerebro-spinal opening,
which it enters. You notice, therefore, that this larce
space (d). which I now term the internal arachnoid cavity,
wnd which contains the cerebro-spinal fluid, not only passes
down the whole length of the vertebral canal (the relative
position is indicated in this diagram), but the fluid lies
under and supports the cerebellum, as well as the most
important parts of the base of the brain; and it further
passes npwards into the interior of the brain, and is the
fluid which we generally tind, after death, occupying mure
or less the varivus ventricles of the brain. In fact, the

Fig. 4.

ANTERIOR.

FOSTERIOR.

This diagram bhas been introduced 10 show the arrangement of the different mem-
brapes and spaces as they are believed to exist in the spinal column,

1, 1, Dura mater passing down to end on the sheath of the nerves, The posterior
layer is represented, accurately, as thicker than the anterior layer. It is also
wmore elastic.

2. 2, Layers of arachnoid forming, 3, cavity of arachnoid.

4, 4, Pia mater ending on nerve-zheath,

5, 6. Ligamentnm denticulatum,

6, irey 1 .tter of spinal cord.

7, Delivate areolar tissne found in the sub-arachnoid epare between the arachioid
and pia mater,

&, Aowrper and sualler, 9, posterior and larger, roots of spinal nerve,

10, 1u, similar tissue to 7,
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central parts of the base of the brain, instead of resting
upon the bones of the skull at its base, rest upon this
collection of cerebro-spinal fluid,* which forms for it a
most beautiful, efficient, and perfectly adapted water-bed ;
the water-bed itself being sustained in its pusition by the
force of the venous circulation—as I will prove to you
presently—and also by the elasticity of the dura mater in
the vertebral canal.f -

* M. Magendie (Recherches Physioloziques et Cliniques sur le
Liquide Céplalo-Rachidien ou Cérébro-spinal, 1842) describes the
following collections of fluid at the base of the brain: the largest
below the cerebellum ; another in front of the pons and between the
crura and lodging the basilar artery, and one more anteriorly below
the lamina cinerea which closes the third ventriele below and in front.
Verv similar collections (Cisternen) are deseribed and fizured by Key
and Retziuz, loc. infr. ¢it.—[ED.]

t 1o the second edition this passage was left unaltered at Mr. Hilton’s
wish. Nochange hus of course been made in the later editions. The
reader will see at once that the space between the two layers of the
“external arachnoid” corresponds to the cavity of the arachnoid and
that the interval between the two layers of the * internal arachnoid ”
is the sub-arachnoid space between th+ arachnoid and the pia mater.
Mr. Hilton believed that the cerebro-spinal fluid is contuined between
two epithelial surfices, i.e. that one such surfuce not only exists, as
usnally described, upon the arachunoid, but also upon the pia mater as
well, and that thus the otherwise inevitable infiltration of the pia mater
is prevented. With all due deference to Mr. Hilton, I eannot quite
accept this view. In the first place, as far as I am able to make out
microscopically and with the use of such reagents as silver nitrate, no
layer of epithelial cells exists upon the pia mater. I am further in-
clined to believe that a =light infiltration of the superficial part of the
pia mater does take place, us the cerebro-spinual fluid passes backwards
and forwards over its surface. I am indebted to Mr. Davies-Colley for the
knowledge of the fuet that Henle applies to the sub-arachnoid tissue
the epithet *wassersiichtig,” cedematous. More than very slight
infiltration is prevented, partly by the fact that the cerebro-spinal fluid
iz broken up into a number of little lakes and pools by the very delicate
bands which are found in the sub-arachnoid space (the tissue forming
these bands being also infiltrated by the fluid), and partly by ibe
deeper layers being most clusely united to the nerve substance by the
innumerable vessels entering it.

It is only a pleasant act of justice to the memory of Mr. Hilton to
state that the most recent and withal the most exact und elaborate
researches into the anatomy of the nervous system tend to confirm, in
. part at least, the accuracy of Mr. Hilton’s belief that the cerebro-spinal
fluid is contained between two epithelial surfaces. Thusin the ¢ Stwlien
der Anatomie des Nervensystems und des Bindegewebes,” by the two
Stockholm anatomists Axel Key und Gustaf Retzius, a laycr of scattered
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For the purpose of pointing out the practical applieation
of these anatomical facts regarding the function of the
cerebro-spinal fluid in its relation to the base of the brain,
I might say that almost the only part of the base of the
brain which fits in close coaptation with the bones of the
skull is the inferior part of the anterior lobe of the cere-
brum, where it rests upon the orbital plates of the frontal
bones. So accurate is this coaptation, that if you were to

Fig. 5.

a, Cat extrimity of medulls. Immediately in front of this is the large space
ovenpivd by cerebro-=pmal fluid. b, b, Under surface of cerebelium. ¢,¢, Middle

lobes. d, d, Anterior lobes.
make a cast of the interior of this portion of the skull, and
compare the model from it with the under surface of that
part of the brain which naturally occupies this position,
you would find them in exact correspondence. This is not

cells is deseribed as lying on and amongst the more superficial wavy
(well.nformig) and the deeper, tuft-like (biischelformig) and stiffer
filves of which the pia mater is fizured as consisting. Halfte 1.
Tafel xvi. fig. 1-10.— Eb. ]
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the case with the other portions of the base of the brain.
If you examine these two models which I have placed
before you, you will find that one of them is an exact
outline and configuration of the various parts which form
the base of the brain ; the other model is simply a wax
cast of the interior of the same skull, deprived of the
brain. Now, if the base of the brain rested upon the

Fiz. 6.

Drawing of base of skull, intreduerd to show the want of correspondence betweer
certain paris of the base of the skull and of the brain.

base of the skull, the wax model which is taken from
the interior of the skull ought to give a cast exactly cor
responding to the base of the brain. But we see that this
1s not so, and the great difference marks the extent of the
interval occupied by the cerebro-spinal fluid. We have
here a complete demonstration that there is not a coapta-
tion or exact fitting between the under surface, or base of
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the brain, and those bones which form the base of the
skull. This sustains the opinion, that the two posterior
thirds of the base of the brain do not rest upon the bones,
indeed dov not touch the bones at all, but rest upon this
collection of cerebro-spinal fluid, which I have veutured
to call the perfect water-bed of the brain. Hence a person
may fracture the base of the skull, and yet show no
evidence of injury to the brain itself; a fuct which every
observing surgeon knows to be true. I well remember a
man walking into Guy’s Hospital, sitting upon his bedside,
undressing himself, and lying down composedly in his bed :
this patient, on his admission, had bleeding from both his
ears, aund subsequently died from the injury to his head,
it being shown at the post-mortem examination that he
had a very severe fracture of the base of the skull. Yet
this man walked into the hospital, and showed no mani-
testation of loss of power or sensation in his legs, and no
evidence of any encroachment upon those parts of the
brain which form its base.

Some time since I was requested to see a gentleman in
the country, who, coming home from hunting, was thrown
from his horse, and got his foot entangled in the stirrup.
In his fall he struck the back part of his head. After a
time his horse was stopped ; he disentangled his foot from
the stirrup, and, expressing himself somewhat confused,
mounted his horse again, and rode several miles home.
This gentleman occupied himself as usual during thirteen
days, occasionally riding, sometimes walking, but more
frequently driving about the country in the pursuit of his
business, and attending one of the county markets. He
then became the patient of the surgeon who requested me
to see him. At the time I saw him he was suffering from
. some indications of paralysis dependent on injury at the
base of the skull, or high up in the cervical region. This
patient Bubsmluently died, and upon examining “his skull it
was found that he had been the subject of a fracture of its
base ; yet he pursued his ordinary avocations for thirteen
days without the slightest evidence of any cerebral
lesion, cowplaining only of headache and some tebrile con-
dition. Now this fracture traversed that portion of the
skull where the cerebro-spinal fluid is interposed between
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the bones of the skull and the brain siructure. This is a
good illustiation, demonstrating that the brain is not
actually in vontant with the bones at that particular spot.
And it shows us also that a man may have a fracture at the
base of the skull without, at that time, manifesting any
evidence of serious lesion. Supposing a patient to receive
a severe blow at the back of the skull : which part of the
brain is most likely to suffer local lesion? Certainly not
that part of the brain which lies immediately under the -
point which was struck ; but experience points distinetly to
the anterior inferior part of the brain as most prone to
local injury. In the anatomical fact to which I just now
allunded, we shall see the explanation of that circumstance.
This is the part of the brain which rests accurately upon,
and in complete surface coaptation with, the bones of the
skull. When the blow is received at the posterior part of
the skull, and the whole mass of the brain is driven for-
wards from the momentum given to it by the blow upon
the bones of the skull, the under surface of the anterior
part of the brain rubs over the irregnlar surfaces which
constitute the anatomical features of the anterior fossa of
the internal base of the skull. I have seen a case where
the blow which led to the fatal injury was received at the
back of the skull; no injury was inflicted upon the sub-
jacent part of the brain, the whole effect was propagated
to its anterior part—that part which fits accurately upom
the bones of the skull—here the under and anterior part
of the brain was very much lacerated. These circumstances
taken together will show, I think, the practical advantage
of distinguishing the parts of the brain which fit accurately
upon the skull from those parts which are separated from
it by the interposition of the cerebro-spinal fluid.

The cerebro-spinal fluid has a specific gravity of abont
1007. 1t contains scarcely any albumen, and is, therefore,
verv different from the serum of the blood. The function
of this cerebro-spinal fluid is chiefly mechanical—that is,
firat, to protect the more important parts of the brain from
vibratory communications from the bones of the skull
which might otherwise reach them ; * the brain, therefore,

. * Mr. Hilton has shown elsewhere (Lectures on the Cranium) that
wany of the ridges on the inner surface of the base of the skuil serve
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at its base does not rest upon the bones, but upon the fluid ;
secondly, this fluid isolates the various nerves passing near
each other towards the same foramina; and, lastly, sup-
ported by the cerebral circulation, it tends to bring back
the internal organs of the brain to a state of comparative
emptiness or quiescence after their state of activity.*

I have already said that the thalamus nervi optici and
the corpus striatum, which occupy the base of the
lateral ventricles, superintend the movements and sensi-
bility of the upper and lower extremities. I presume that
when these functions are actively employed, these two
parts especially are in a state of turgescence, and that if
they were imbedded in the solid brain, it would be
impossible for them to enlarge without encroaching upon
some of the adjoining structures, and thus inflicting, at
any rate, temporary injury. But the corpus striatum and
optic thalamus have a large extent of surface, which
projects towards the interior of the lateral ventricles, and
in proportion as they become enlarged by congestion they
displace the cerebro-spinal fluid through the foramen of
Monro, through the third ventricle, iter a tertio ad quartum
ventriculum, into the fourth ventricle, and thence through
the cerebro-spinal opening, and thus provision is made for
hyperseemia of the thalamus and corpus striatum. When
the activity of the corpus striatum and optic thalamus
ceases, then the cerebro-spinal fluid, supported by the
venous circulation of the brain and the elasticity of the
dura mater in the vertebral canal, rises up again through
the same channels, and thus gives a mechanical support to
the thalamus and corpus striatum in their state of repose.
It is worthy of notice that these collections of fluid in what
we term “ the ventricles of the brain ” communicate with

to conduct vibrations to the e¢linoid provesses which lie surrrunded
by eerebro-spinal flnid, »nd that the vibrations arrested and lost in this
fluid are thus prevented from damaging the buse of the brain.—[ED.]

* In addition to tle above the cerebro-spinal fluid plays two other
important parts in the cranial eirculation. By the above-mentioned
collections at the base p. 25) it prevents the larze arterial trunks
which there break up into branches from being pressed upon. Also
ag it follows the pia-mater into the sulei it prevenis, by gently
separating the convolutions, any pressure upon the arterinﬁ;s which
are there breaking up into capillaries—[En.]
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each other through the medium of very narrow passages ;
and I must not omit to call your attention to the point,
that wherever these passages are narrowed, the brain
structure itself, or some structure added to that particular
part, makes these narrowed parts very dense and strong
tor the purpose of resistance. At the margins of the
foramen of Monro the structure of the brain is very dense,
and the whole length of the iter a tertio ad quartum
ventriculum is surrounded by a comparatively very dense
material. I suppose the reason for the existence of these
narrowed openings is for the purpose of preventing a very
sudden and rapid enlargement of the internal parts of the
brain, in order that their turgescence may be slowly and
steadily brought about. In fact, as the turgescence slowly
and steadily increases, the cerebro-spinal fluid recedes in
an equal degree through these various ventricles and
contracted passages.

I must now place before you a few facts which show the
exact relation between the venous circulation and the
cerebio-spinal fluid, in order to prove that they equipoise
each other. At an ordinary post-mortem examination,
with the body lying upon its back, place a ligature tlghtly
round the neck, so as to compress the jugular veins and
prevent the venous blood running out of them. Then
remove the thoracic and abdominal viscera, and divide
transversely and neatly the various veins which escape
from the vertebral canal through the intervertebral
foramina, and lie upon the sides of the bodies of the verte-
bree, taking care to leave these veins full of blood. Then
take away the bodies of the third and fourth lumbar verte-
bra, so as to expose the veriebral canal, with the dura
mater, containing the spinal marrow, arachnoid mem-
branes, and the cerebro-spinal tluid. With a body so
prepared, if the blood within the veins of the neck be
pressed upwards through the internal jugulars towards
the interior of the head, it will be seen that, just in pro-
portion as you press the venous bloed in that direction, so
you will observe the dura mater rise into the place from
which you have removed the lumbar vertebrae ; thus show-
ing that as you push the venous blood into ‘the interior
of the unyielding cranium, you displace the cerebro-spinal
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flnid ; the evidence of that displacement being this, that
vou sce the dura mater lifted up by the fluid at the
part where you have removed the two lumbar vertebre.
So again, confining your attention to those veins which
are in section on the side of the spine, and filled with
blood coming from veins in the interior of the vertebral
canal—if you place your fingers upon the dura mater
exposed by the removal of the bodies of the —ertebrae, and
make pressure upon it so as to displace the cerebro-spinal
fluid, you will observe that just in proportion ‘as you dis-
place the cerebro-spinal fluid will the blood rise within
and then overflow the various divided veins to which I
have alluded ; thus showing that as yon make pressure
npon the cerebro- -spinal fluid you di~place blood from the
veins which occupy the vertebral canal.

And here let me introduce an experiment bearing upon
this subject, made upon a living body. I would not,
however, advise a repetition of the experiment. because,
probably, it involves aslight degree of risk to the patient.
Some years ago I had in Guy’s Hospital a patient suffering
from fracture of the base of the skull, and from one of his
ears a thin watery fluid was pretty constantly runmng
It occurred to me that if I could make this patient’s head
more full of venous blood, I might succeed in displacing
the cerebro-spinal fluid, and that, if the fracture had
established an easy commmuuication between the auditory
canal and the cerebro-spinal fluid in the interior of the
skull, I should be able to force out of the ear some of the
cerebro-spinal fluid. I accordingly went to his bedside,
and told him to take a very full breath; I then held his
nose and lips, and put my fingers so as to compress his
jugular veins on each side of his neck. His face became
exceedingly congested and discoloured, and he commenced
siruggling to get rid of the pressure of my hands upon his
nose and mouth. This had scarcely taken place before a
quantity of thin fluid came running out of the auditory
canal, and I succeeded in collecting nearly half an ounce
of it. Theexperiment was now completed ; I removed my
hands from the nose and month of the patient, and he
quickly recovered his coundition of repose. Thus, then, I
had succeeded in displacing from the interior of thé
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¢cranium a quantity of cerebro-spinal fluid (for so it was
afterwards proved to be by microscopic and chemical
examination) by propelling to the interior of the skull an

increased quantity of venous blood. :

It may be a little wide of my proper subject, but while
your attention is directed to the relation of this cerebro-
spinal fluid to the interior of the brain, I think it may nor
be altogether out of place to remind you of the anatomical
relations of the disease termed spina bifida. This will
enable me to express the fact that the fluid contained in
the interior of the cavity of a spina bifida is cerebro-spinal
fluid.

The spina bifida is essentially the projection backwards,
through the imperfect vertebral canal, of the membranes
of the cord,* and the thin fluid which occupies the spina
bifida is in truth the cerebro-spinal fluid (see Fig. 3, f).
Thus the interior of the spina bifida actually communi-
ca‘es with the interior of the brain throngh the medium of
the cerebro-spinal opening between the medulla oblongata
and the cerebellum. [ have no intention of dwelling on
the subject of spina bifida beyond pointing out the danger
that is associated with the operations for this disease,
especially those of injecting it with any irritating fluid.
It is obvious that if any irritating fluid be injected into
the cavity of the spina bifida, we are injecting a fluid into
a cavity extending the whole length of the spine, and
communicating directly with the interior of the brain.
Hence, although we may wish to limit the influence of the
stimulating fluid to the spina bifida, it is impossible to
prevent the extension of the mischief towards the interior

* The Committee appointed by the Clinical Socicty to enquire into
the Anatomy and Treatment of gpina Bifida reporte:d (Clin. Soe. Trs.
vol xviii. p. 310) that there were three chief condirions : 1, protrusion
of membrane only (spinal meningocele); 2, protrusion of membranes,
together with the spinal cord, and its appertaining nerves (meningo-
myelocele); and, 3, protrusion of the membranes together with the
gpinal ecord, the central eanal of whieh was dilated =0 as to form the
sac-cavity, the innermost lining being constituted by the expanded
and atrophied substance of the cord /syringo-myeloccle). As to ths
comparative frequency of these three varieties, the Committee stated
that the second, meningo-mmyelocele, was by far the mo st frequent,
?EiI% simple meningocele came next, and syringo-myelocele last.—
, D,
D
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of the brain. Illustrations of the fatal effects of this
method of proceeding I have myself witnessed. Again, in
the operation of ligature upon the spina bifida as a means
of cure: if the patient dies of inflammation of the mem-
branes of the spinal marrow, that inflammation is mani-
fested almost exclusively in the internal arachnoid, which
contains the cerebro-spinal fluid; and if the mischief
extends far enough. and the patient lives long enough, this
mischief is actually traceable along the continuity of this
internal arachnoid to the interior of the brain. I have
seen this effect of the lizature several times. I might also
point out that the anatomy of this part, as exemplified by
the diagram (Fig. 3), suggests the impropriety of at any
one time drawing off the whole of the fluid from the spina
bifida. Surgeons know very well that it has happened
that when the fluid has been drawn off from the spina
bifida as long as it would flow, it ceased only by the
patient having a fit—a sort of general epileptic fit—and of
that fit perhaps the patient has died. That oceurrence
recelves an explanation when we trace a communication
between the interior of the brain and skull and the spina
bifida, for it is plain that as you draw off the fluid from
the spina bifida, s you withdraw the whole of the cerebro-
spinal fluid from the interior of the brain, and from the
base of the brain. All the veins become congested and
distended with blood, the deeper parts of the brain encroach
and muke pressure upon each other, the various nerves at
the base of the brain, including the pneumogastric, are
compressed, and the patient dies from defective respiration,
or in a fit. This is the direct effect of the withdrawal of
all the fluid, which is sometimes done in the operation
upon spina bifida. Now the safest and best method of
proceeding, no doubt, is to take away only so much fluid
as will relieve the spina bifida of its state of tension; the
patient then runs no immediate risk from the operation.
The removal of extreme tension from the walls of the
spina hifida enables those walls to recover themselves, and
to produce in time good and healthy skin, which forms the
best natural defence of this unnatural projection of the
membranes backwards through the defective wvertebral
canal. After this tapping operation, the skin ought to be
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supported by the local application of a thick layer of
collodion and by a bandage.

The diagram (Fig. 7) to which I am now directing your
attention is made from a drawing representing a clot of
blood which I found in a patient’s btrain, in the year 1842.

Fig. 1.

Clut of blord cccupying and distending the third and fourth wventricles and intir-
vening caual, and representing, therefore, a cast of the int:1lor of those spuces.

You know that sudden deaths used to be most frequently
attributed, erroneously no doubt, to apoplexy, but it has
rarely occurred to any person to have the opportunity of
seeing a case of apoplexy, where the death was so sudden
as in the patient from whom this clot of blood was taken.
This patient dropped down dead upon the floor of the room
of a public-house in which she had been drinking, and, on
subsequently examining the body, I found that the cause
of the sudden death was the clot of blood, the outline of
which is given in the diagram, the clot itself being upon
the table. I avail myself of this clot of blood to indicate
two circumstances—first, the continuity of the spaces
through which the cerebro-spinal fluid recedes during the
increasing size of the corpus stria’um and the thalamus;
and secondly, to show that the pressure which led to this
patient’s death was made upon the fourth ventricle, which
contains the origins of the pneumogastric nerves. Running
the eye along the upper pait of the clot, from before back-
wards, we notice a semicircular note} ‘e), which corre-
D 2
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sponded exactly with the anterior commissure of the
cetebrum in the third venrricle. A little further back is
a peculiarly configurated depression (d), which is the im-
pression of the commissura mollis. And at the anterior
and inferior part is a nipple-like projection downwards (f),
which fitted into the tuber cinerenm of the third ventricle.
Behind this (@) corresponds to the interval between the
two optic thalami. 'The narrow prolongation backwards (b)
is a cast of the iter a tertio ad quartum ventriculum pass-
ing under the corpora quadrigemina ; and joined to thisisa
lozenge-shaped mass (¢), having a prolongation downwards,
which passed through the cerebro-spinal opening, and two
lateral wing-like expansions, which were adapted to the
lateral recesses of the fourth ventricle, which contain the
deep and support the superficial origins of the vagi; it is,
in truth, a perfect cast of the fourth ventricle. There must
therefore have been, in this case, great pressure upon the
floor of the fourth ventricle at the origins of the vagi, which
superintend the process of respiration. The sudden death
was produced by the blood which had been extravasated
into the lateral ventricles having pursued the course of the
cerebro-spinal fluid, and rested in the fourth ventricle, and
there made s) much pressure upon the roots of the pneu-
mogastric nerves as to completely paralyze them ; and if
the process of respiration could not be continued, as it cer-
tainly could not during the time the pneumogastrics were
thus pressed upon by the clot of blood, the patient would
necessarily die quickly. This then, I apprehend, is the
explanation of the sudden death of the patient.* The clot

* Dr. Hale White has recorded (Path. Soe. Trs. vol. xxxiii. p. 15) a
case of sudden death in a child from hypersemia and hamorrbages in
tiie medulla implicating the vagal nucleus. * In some few places the
dilated vessels had given way, and hemorrhages occurred into the
surrounding nervous tissue; by far the largest of these took place
just outside and in contact with the vagal nucleus on the left side.

“Now as regards the explanation of these phenomena. During the
had breathing noticed by the nurse and the rise of the temperature to
100°, the vessels were, I take it, dilating in the region already de-
seribed ; this dilatation taking place in an area including ¢the vital
point,” caused the bad breathing noticed by the nurse. At last the
vessels having completely obliterated their perivascular spaces, some
of them incapable of bearing further sirain or, even if they could,
Leing incapable of greater dilatation, as they now completely filled
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of blood, which was quite entire, will also establish the
fact of the continuity of these various parts, through which,
as I have undertaken to suggest to you, the cerebro-spinal
fluid passes to and fro, according to the state of congestion
of the interior of the brain.

I might here remark, that it appears to me impossible
that any patient can live with what is called a diffused
external hydrocephalus, assuming that the external hydro-
cephalic fluid is placed within the external arachnoid. As
the brain is of a greater specific gravity than the hydro-
cephalie fluid, it would of necess ty sink upon the internal
base of the skull, or if it did not sink from its own weight,
it would be compelled to do so by the hydrocephalic fluia
swimming over the top of the brain,and thus pressing the
brain upon the base of the skull. You will remember that
the arteries of the brain contain the blood, through the
medium of which the brain is nourished and manifests its
funetions ; that those arteries lie between the under surface
of the brain and the bones of the skull, and if this hydro-
cephalic fluid press the brain downwards, it must compress
the blood-vessels between itself and the bones of the skull,
and in that way the supply of blood to the brain would
be cut off. So again, if the base of the brain were thus
pressed downwards, the pneumogastric nerves would also
be compressed, and the respiration would cease. Now it
has never fallen to my lot to see a case of diffused—mark,
I say diffused—external hydrocephalus, and, therefore, I
presume the cases must be rare.* I apprehend that the

rigid tubes of nervous matter, burst, and extravasated their contents
into the substance of the medulla. One of these haemorrhages took
place just on the outside of the left vagal nucleus, which was thereby
gtimulated ; and as the vagns is the eardio-inhibitory nerve, the
heart was stopped instantly, hence the suddenness of the death, and
also the absence of lividity, for death did not take place from stop-
ze of respiration, but from sudden cessation of the heart.”—[EDb.]

* The only eondition to which this term ecan rightly be applied, is
where a gradual passive exudation of fluid takes place into the sub-
arachnoid space, accompanying and telling of the atrophy of the brain
beneath, the hydrocephalusex vacuo of older writers, met with after long
wasting diseases, or in senile decay, whether timely or premature, as in
the ease of Dean Swift; this form of hydrocephalus having been met
with in the case of the great satirist, and forming one of the causes of
that death which he so much dreaded, viz. a decay of the mind
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examples recorded must have resulted from rupture of the
internal arachnoid membrane, which allowed the cerebro-
spinal fluid to escape from it, and flow over the top of the
brain, thus leading to sudden death.

Drawlng of a specimen of occlusion of the cerebro-spinal opening, taken from a child
who ded in 1844 from internal hydrocephalus.

a, Cerebelium. b, Medulla oblongata, upper and posterior parts. ¢, This letter is
placed a little above the cerebro-spinal opening, which is completely closed by
d: nse membranons adbesions.

Before quitting this subject of the cerebro-spinal fluid
and the cerebro-spinalaperture, 1 must call yourattention to

preceding that of the body. Prof. Rindfleisch (Path. Hist. Vol. ii. p.
313) speaks of a form of external hydrocephalus due to some pro-
tracted irritative hyperemia of the brain, e.g. Aleoholism, which leads
to permanent dilatation of the vessels of the pia mater, and so to com-
pression of the brain with gradual effusion into the sub-araclinoid space.
Dr. Moxon (Wilks’ and Moxon’s Path. Anat. p. 204) controverts this
view, and points out that in the atrophy of the brain which accompanies
old age or long continued drunkenness “ the pia mater fastened to the
brain by its close vascular connection with it follows the brain, so
that thus the sub-arachnoid space enlarges and fills with fluid.”
For further information see a paper by Dr. Arndt, Ueber den
Hydrocephalus externus, Virchow’s Archives, Vol. 52, p. 42. The writer
discusses the opposing views of Virchow and Geist, gives cases and
their autopsies in detuil, and would appear to look upon this form of
hydrocephalus not so much as a serous effusion of the urachnoid but
as the result of inflammatory processes counected with the dura

mater.—{ED.]
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the drawing, Fig. 8, which represents a specimen of the
closure of this cerebro-spinal opening. In such instances
the cerebro-spinal fluid could not escape from the interior
of the brain ; and thus the collection of fluid within the
brain would constitute internal hydrocephalus. And here
I may add that the drawings from which the diagrams
were copied represent specimens of morbid anatomy which
I removed from little children who had been the subjects
of internal hydrocephalus; and the occlusion of the open-

Fig. 9.

This rngraving repres nts a longitudinal s ction of the sam: braig.

a, Cerebelium. b, Upper part of the medulla oblongata. ¢, Cer®bro-spinal opening,
the cecluding membrane sen in longitudinil seetion.  d, Fourth ventrcle, much
dilated. e, Iter a tertio ad quartum wentriculum, much dilated. Both the e
cavities and the other ventricles were distended b, hydrocephalic Auid.

ing was the only cause of the internal hydrocephalus that
I could discover.

The other drawing, Fig. 9, is taken from the same pre-
paration, but represents a longitudinal section of it, which
enables us to see the extremely dilated state of the com-
munication between the third and fourth vﬁntlie]es, and
the point of closure of the cerebro-spinal opening.

These drawings have been in my possession along time
—ever since 1844. At that period of my prﬂf'essmnal life
I was examining the discases of the brain in children.
In almost every case of internal hydrocephalus which I
¢xamined after death, I found that this cerebro-spinal
aperture was so completely closed that no cerebro-spinal
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fluid could escape from the interior of the brain; and as
the fluid was being constantly secreted, it necessarily
accumulated there, and the occlusion formed, to my
mind, the essential pathological element of internal
hydrocephalus.

Internal hydrocephalus is not an unfrequent companion
of spina bifida. In many of the cases of that disease that
I have examined after death, the cerebro-spinal opening
was closed, thus explaining how it happened that althongh
the spina bifida had been tapped during life, and no limit
put to the flow of the fluid at the operation, yet the little
patient did not suffer from cerebral congestion. Indeed,
it was a case of this kind which first made me acquainted
with the pathological fact of closure of the cerebro-spinal
opening in the fourth ventricle.*

I will now detail to you the short particulars of a case of
internal hydrocephalus in which the cerebro-spinal canal
was closed at the iter a tertio ad quartum ventriculum.
This case I saw in the year 1847, with Mr. Otway, a
surgeon at IKKennington :—

A was a child of unhealthy parents, very thin,
feeble and sickly from birth, uttering constantly a pecu-

* QOther instances of distension of the ventricles with fluid owine to
closure of the aperture in the fourth ventriele, will be found recorded in
the Transactions of the Pathological Society. The following cases are
g ven in Dr. Wilk’s and Dr. Mozon’s Pathological Anatomy, p. 215 :(—
 In one case the br:in was firmly adherent round the foramen magnnm,
and the membranes and choroid plexus at the opening of the fourth
ventricle were very thick, almost closing the aperture. But the mrst re-
markable case we have seen was one in which on opening the skull
there appeared a large bladder like an hydatid separating the left cere-
bral eonvolutions. This proved to be the immensely dilated lateral
ventricle—which had thrust its way through to the surface. The cause
of this was found to be a papillose tumour in the floor of the fourth
ventricle, composed of ependymal structure. It was of the size of a
small hazel-nut, and completely eut off the cavity of the veniricle.
T'wo remarkably similar cases are given by Virchow. Again, we have
known the ventricles nf the brain distended much in a ease of pressure
on the spinal canal through disease of the cervical spine, thus cerecbral
gymptoms became added to the spinal. Amnother certain eause of
expansion of tl.e ventricles is tumour or tubercle under the tentorinm ;
whether it grow in the pons or the cerebellum, it compresses the
fourth ventricle, and disallows the free escape of the cerebro-spinal

fluid.”—[Ep.]
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liarly distressing cry, and having a remarkable rota

movement of the head. When four months old, the head
began to enlarge rapidly; and after this had been noticed
a week, the infant became comatose, lying perfectly quiet,
almost paralytic, with strabismus and dilated pupils; her
skin was of a dingy yellow tint; pulse scarcely to be felt ;
respiration extremely imperfect, both as regards frequency
and extent. After the coma had continued twenty-four
hours, as death appeared imminent, the anterior fontanelle
was punctured by a trocar and canula, and eight ounces of
colourless fluid escaped. 'While the fluid was being drawn
off, the infant began to kick vigorously, the eyelids opened,
the strabismus ceased, and the pupils contracted. So
that the withdrawal of the cerebro-spinal fluid removed
the pressure from the third nerve, which had produced
strabismus and dilatation of the pupils; it removed the
pressure also from the thalamus and corpus striatum : and
this freedom from pressure was manifested by the child
moving its limbs vigorously. The lips bezan to move
constantly, especially the lower lip, which had been drawn
inwards between the gums. \\hen the finger was intro-
duced into the mouth of the infant, an attempt to suck was
made, and a little warm milk and water was swallowed
without difficulty. The pulse was about 140, very small
and feeble; respiration very irregular; the surface was
cold and clammy, but warm applications soon restored its
temperatnre. Moderate pressure was applied to the head.
A week after the first operation, after some slight fits, the
child became comatose again, and wunable to swallow,
Eight ounces of turbid fluid were again drawn off, with
~ the same result as before. And three weeks later, the
; same quantity of fluid, highly coagulable by heat (inflam-
matory effusion, mnot cerebro-spinal fluid), was again
evacuated under similar circumstances. During the next
two months, the child took mercury and chalk, in small
doses, with some benefit. The bones of the head were
eradually becoming approximated, and the anterior fonta-
nel'e was diminished. The child was emaciated, although
it took the breast freely. The thumbs were turned in upon
the palms of the hands, and the peculiar movement of the
lips continued. The child died on the 30th of Octoker,
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having had convulsions of increasing severity during four
days; but it continued to suck, and took notice of sur-
rounding objects, till the day before its death, which was
nearly three months after the first tapping. I did not
see this patient alive, but I suspected, from Mr. Otway's
deseription of the case to muyself, . that we should find
closure of the cerebro-spinal opening.

Post-mortem examination.—Body much emaciated. The
bones of the head overlapped each other considerably ;
the anterior fontanelle was imperfectly felt. There were
cellular adhesions between the two layers of the external
arachnoid ; this membrane was much thickened, and in
some places opaque. There was no appearance of cica-
trices in the position of the trocar punctures, but some firm
adhesions existed at that spot. The veins on the surface
of the brain were distended, and a dirty brownish red
discoloration, from altered blood, was noticed between the
lobes of the cerebrum. Within the right lateral ventricle
three distinct cicatrices were clearly seen, corresponding
with the punctures made during life with the trocar. Each
lateral ventricle was divided in an exactly similar manner
by an opaque structure (resembling its lining membrane),
in which there was on each side an aperture of about a
gquarter of an inch in diameter. This was either a new
false membrane developed within the ventricular cavity,
or the lining of the roof of the ventricle, thickened and
snbsequently ruptured, so as to allow the fluid to make its
way between it and the ventricular wall : most probably
the former of these conjectures is the correct one. The
lateral ventricles were distended, and contained four ounces
of fluid. The plexus choroides was not to be recognised.
The septum lucidum was elongated, its ventricle was
enlarged, and contained fluid. The cavity of the tuber
cinereum was dilated, and thus compressed the optic com-
missure, explaining the impairment of vision. The iter a
tertio ad quartum ventriculum was dilated nearly as far as
the entrance into the fourth ventricle, where it was elosed
by old and firm adhesion. This occlusion necessarily
preserved the fourth ventricle from dilatation, and it was
accordingly natural in form. The olfactory nerves, as far
as their bulbs, were hollow, and communicated with the
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anterior cornua of the lateral ventricles—this persistence
of a condition normal to about the fourth month of intra-
uterine life suggested that the hydrocephalus, with its
pathological cause, had commenced during the period of
intra-uterine life.*

* Dr. West (Med. Gazette, Vol. xxx. p. 127) tabulates fifty-six cases
of hydrocephalus treated by paracentesis, in sixteen of which recovery
was said to have taken place; he points out with regard to most
of these recoveries that the evidenee as to the time that had elapsed
gince the operation, and as to the patient’s health before and after, is
insufficient and unsati-factory. Dr. West then, in proceeding to
discuss the reported success (ten out of nineteen) of Dr. Conquest in
this operation, shows that in fifteen out of the above nineteen cases, “ no
data are given beyond the mere number of punctures and the quantity
of fluid removed. Tle age of the patient, the duration of the disease,
the size of the head, the condition of the intellectual faculties before
and after the operation arc not noticed. We are left in perfect
ignoranece as to the time which elapsed before each patient was
reported enred.

“ If the symptoms observed during life yield little encouragement
to resort to tlie operation, the appearances disclosed after death
afford a powerful argument against it. An account is given of
the post-mortem examination of twenty-six cases. In every instance,
fluid, sometimes in considerable quauntity, was contained within tl-e
ventricles, or in the cavity of the eranium, and the substance of the
brain was softened and attenuated. But in addition, there existed in
sixteen cases serious organie disease or malformation of the brain
itself, though no symptom during life had betrayed the existence of a
condition which mechanieal interfercnee eould only aggravate” Dr.
Wiiks (Dis. of the Nervous System, p. 145) expresses an equally
unfavourable opinion. ** I have myself tried it in two cases, but should
never propose it again—not on account of the severity of the operation,
but from the want of possible suceess—when the fluid is drawn off it
will again form, and in order to prevent this, if a bandage be applied
gymptoms of compression follow. Our difficulty was so to regulate an
elastic bandage as to exert pressure sufficient to prevent expansion,
and yet not to cause undue compression.”—{Eb.]
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LECTURE IIL

FUNCTION OF THE CEREBRO-S8PINAL FLUID IN THE F(ETAL BRAIN—CASE
OF OCCLUSION OF THE CEREELR(Q-BPINAL AFPERTURE—THE ERAIN AFTER
CONCUBEION A BRUISED ORGAN —COMPARIZEON BETWEEN A BRUISE OF
THE BRAIN AND THAT OF OTHER ORGANS—LONG REST ESSENTIAL AFTER
CONCUSSION OF THE BRAIN—NEGLECT OF THIS A FERTILE CAUSE OF
FPERMANENT BRAIN DISEASE—SYMPTOME OF CONCUSEION OF THE SFINAL
CORD}, AND TREATMENT BY REST—MOST OF THE GRAVER OPERATIONS OF
BURGERY PERFORMED FORE THE FURFPOSE OF ALLOWING NATURE REST TO
REBTORE INJURED PARTS.

A DpIFFERENCE of opinion exists among anatomists as to
the presence of a well-defined membrane within the lateral
and other ventricles of the human brain. I do not wish to
express an authoritative opinivn, but I will adduce this
model of the feetal brain in support of the fact that there
must be a firm and compact membrane lining the interior
of the ventricles during the early period of intra-uterine
life, when the brain itself is in a semi-liquid or diffluent
state. This diagram, Fig. 10, was made from a model of
the brain of a feetus at about the fourth month ; it shows
the relative position and size of the lateral ventricles and
their walls accurately. The difluent rudimentary brain-
structure is placed between the pia mater externally, and
the ependyma containing the cerebro-spinal fluid in the
ventricles internally. It appears to me that if a well-
defined membranous wall did not exist on each side of the
semi-fluid brain-matter, it would be impossible for the brain
to grow and to sustain itself in anything like a definite
form. The cerebro-spinal fluid contained within the
ependyma seems to perform the very important office of
suppurting the membrane, and thus constitutes a scaf-
folding or internal arch upon which rests the diffinent
brain-matter, which is ultimately formed into firm brain-
structure.
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I will not dwell longer on this subject, but I felt it
necessary to advance these facts in confirmation of the
belief of the existence of a lining membrane to the ven-
tricles, even at a very early period of feetal life.*

I said previously that I should be prepared to detail
another case of occlusion of the cerebro-spinal aperture of
considerable interest. I think that the case will be more
instructive, and its value better exemplified, if I first read
the post-mortem examination, and then allude to the
symptoms observed during life.

The gentleman who was the subject of this disease died
at the age of thirty-four. On the day of his death he had
visited the Crystal Palace. He had been geized with vomit-
ing in the morning, and again about two hours before he
reached home. He walked from the Crystal Palace (a mile
or s0), and when he entered the house he staggered, and
said he felt giddy and oppressed. He was placed on a bed,
and cold was applied to his forehead, but he died in a very
short time, with stertorous breathing—remaining sensible,
however, almost to the last moment. I examined the body
assisted by Dr. Wilks, and this is the report of the post-
mortem examination:— |

“ Cadaveric decomposition was advanced, except within
the brain, which pr sented in this respect a remarkable
contrast to the other parts of the body. The convolutions

* This ingenious reasoning of Mr. Hilton has appeared fanciful to
gome and incorrect to others, from the fact that the pia mater (the
supposed source of the cerebro-spinal fluid) has not been detected till
the eighth week of feetal life, and no trace of the arachnoid till much
later. Somewhat similar rcasoning seems to have passcd through the
mind of M. Magendie, loc. sup. cit. p. 4. * The consequences of this
pressure (of the sub-arachnoid fluid) influence the general conformation
of the head, and doubtless also of the spinal column from the earliest
period of embryonie existence, during which the parietes of the eranium
and vertebral column are not yet solid. To what other cause are we
to refer the spherical forin of the head at a time when the brain is not
yet in existence? The cerebro-spinal fluid protects the formation of
the cerebro-spinal nervous axis, just as the fluids of the ovum, and
especially the liquor amnii, defend and protect the whole feetus in the
cavity of the uterus. There must even exist a kind of antagonism
between the cerebro-spinal fluid, which tends to distend the parictes
of the eranium and the spine, and the fluid of the amnion, which com-
presses them on every side, and tends tomake them assume the smallest
possible volume.”—{ED.]
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of the cerebrum were large, and their surfaces flattened by
pressure from within.”

And these convolutions were few, suggesting, perhaps,
that the condition of the brain was a persistent state of a
very early development of the convolutions ; for although

Fig. 10.

a, Lateral ventricles, of normal size, containing cerebro-spnal fluld, B, Corpora quad-
rigemina, not yet complete. ¢, Corpus callosum. d, S mi-liquid brain-structure
lying between the pia mater (f) esternally and ependyma (e) internally.

the person was full grown, and thirty-four years of age,
the convolutions were large and few.

“The brain-structure was healthy, neither it nor the
membranes containing any tubercular deposit. On care-
fully opening the lateral ventricles, they were found to
contain at least four ounces of clear cerebro-spinal fluid.”

Regarding the character of this fluid there can be no
doubt. It was carefully examined. Its specific gravity
was 1008, and it possessed all the microscopic and chemical
characters of cerebro-spinal fluid.

“ The ventricles were greatly enlarged, and all the
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receding and projecting angles of the boundaries and cornua
were lost or subdued. The foramen of Monro was
rounded, and capable of admitting a large quill not quite
a third of an inch in diameter. The lining membrane of
the ventiicle and the choroid plexus were healthy. The
septum lucidum and the fornix were softened, but the
microscope showed no trace of inflammatory deposit or
softening. The fourth ventricle was greatly dilated in all
its directions, showing well its lateral cornua which sup-
port the pneumogastric, auditory, and other accompanying
nerves. The cerebro-spinal opening between the under
surface of the cerebellum and the upper surface of the
medulla oblongata was completely closed by a tolerably
dense membranous structure, which formed a kind of pouch
projecting downwards, and showed the direction of the
fluid tension upon it to have been from above to below.

“This was clearly seen when looked at either from the
ventricular aspect, or below from the spinal aspect. The
arachnoid in the neighbourhood, at the base of the brain,
was somewhat opaque and thicker than natural. Thelarge
trunks of the cerebial arteries presented a few minute spots
of opaque deposit. The veins ol Galen and their tributaries
were healthy. The heart was healthy, both as regards its
muscular tissue and its valves. There wasaslight deposit
beneath the lining membrane of the aorta. There was no
recent disease of the lungs.”

The pathological condition of the closure of the cerebro-
spinal opening found in this gentleman’s brain is well
represented by Fig. 8, ¢, but that drawing was made in
1844, from a preparation which I then obtained from the
head of a child who had died of internal hydrocephalus.

The details of the history during life present an appa-
rently perfect fitting-in of the symptoms to the pathological
anatomy. DBut I wish it to be understood that this account
has not been ¢ cooked,” as it is termed. It was not made
up for the purpose of agreeing with the facts previously
stated, but was drawn up by the brother of the gentleman
himself, who is not a professional man. I asked him to
oblige me with a detail of the symptoms which his brother
presented during life, and this is his account of them :—

* This gentleman alwa)s had delicate health, The nails
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of his fingers were peculiar in form, the last phalanges
being very short, and the nails inserted like two seeds into
the cuticle.” *

I stop at this point to remark that here apparently we
have evidence of a congenital error in the development of
the ends of the fingers; and this inclines me to the conclu-
sion that probably the cerebral error, the occlusion of the
cerebro-spinal aperture, was also congenital. -

“ As a child, he was active and wiry, but very irascible
in temper. As a man he was very spare and delicate-
looking. [All indications of a something which impeded
healthy development.] He had always some colour in his
cheeks, which he retained till within a year of his death.
He had a fondness for intellectual pursuits; also for turn-
ing light fancy work, and gardening ; and a great dislike
to the excitement, and especially the noise, of London.
Indeed, at the age of sixteen he had a severe mervous
illness, with great depression, brought on by application to
business in the City; it ought, however, to be mentioned
that his occupation was not at all intense, and nothing
would have been thought of it by ordinary men.”

Now this is worthy of note, because in this instance
there was no possibility of the cerebro-spinal fluid escaping
from the interior of the brain. Whatever pressure might
be made, by mental occupation or physical exertion, upon
the internal parts of the brain or the medulla oblongata,
would be morbidly manifested, in consequence of there
being no possibility of escape for the cerebro-spinal fluid.
Or to put it in another way : Suppose over-exertion or any
moral influence to produce an excessive accumulation of
blood in the head, there was no possibility, in this instance,
of insuring a proportionate escape of cercbro-spinal fluid,
becanse there was no aperture to allow of it.

« His food was always of the simplest kind. Even tea,

* The student will remember that the two structures which in this
case presented abnormalities, v z. the brain and the appendages of the
cuticle, are developed from one and the same blastodermie layer, i.c.
the epiblast. So also in some cases of spina bilida, not only is there
an abnormal condition of the spinal cord, but the skin over the
tumour is sometimes congenitally deficient or entirely absent, the
spinal dura mater or arachnoid taeking its place—{ED.]
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coffee and cocoa seemed to affect his head and derange his
stomach ; and he had an instinctive dislike to alcoholic
stimulants of every kind. Though subject to coldness of
the extremities, he could not bear a warm room, as it made
him feel faint. Both winter and cold always affected him
injuriously. He said himself he only half lived in the
winter; he seemed torpid, and would drop into a deep
sleep after a meal, from which it was often difficult to rouse
him at bed-time, when he seemed scarcely to know where
he was. Excitement frequently brought on an impediment
in his speech. For many years he was subject to head-
ache, derangement of stomach, and occasional deafness.”

We have here, if we may so term it, a most important
and valuable living experiment. Here is a man who can-
not bear any accumulation of blood in his brain, because
there is no possibility for the compensatory fluid to escape
from the pressure or state of congestion of the organs in
the interior of theskull. I conclude that we find the cause
of the stomach affection and the deafness in the great dis-
tention of the fourth ventricle, and the consequent pressure
upon the pneumogastric and auditory nerves on its floor.
If the fourth ventricle be filled with fluid, it must for the
time exert some pressure upon the auditory nerve, thus
explaining the temporary deafness.

“ His pulse was usually extremely weak, irregular, and
slow, from 50 to 60 beats per minute. He was thonght to
be suffering from heart disease. A peculiar restless,
uneasy look of the eyes and stare, with dilated pupils, and
a muddiness of the conjunctive, afforded a ready indica-
tion of any temporary derangement of his health. For
the last year of his life, he was gradually losing flesh ; he
became more feeble, too, and acquired a slight stoop in his
gait. He also carried his head peculiarly, as if affected
with slight stiffness of the neck.” [This is the way in
which hydrocephalic patients carry their heads.]

“ A few months before his death, while in the country,
he had a severe attack of vomiting, with great prostration,
without any apparent canse. The last month or two were
marked by a morbid activity and restlessness. Amongst
other things, he became greatly excited about the prepara-
tion for a scientific meeting; and this was followed by

)
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great prostration and collapse. On the day of his death
he had been to the Crystal Palace. He had had some
vomiting in the morning, and again about two hours
before he reached home. He walked from the Crystal
Palace, and when he entered the room he staggered, and
said he felt giddy and oppressed. He was placed on a
bed, and cold was applied to his forehead ; but he died in
a short time with stertorous breathing [indicating pressure
upon the medulla oblongata], but was sensible almost to
the last moment.”

If I were to select this opportunity to enlarge upon the
apposite circumstances of this case, perhaps I might do so
at too great length. I ywill merely observe that I think it
an important and=iqt 1 Eperi i
the circulatiop”%

brain could fhes o increase of size,
because the clél*ebqq@ nulg jot escape from the
interior of $he brain. He m:-u]d not? take wine, beer, or
spirits, and quild bear-nenitsculsr efertion. The conges-
tion of the braig zgdgzeﬁ vaniltiig by pressure upon the
medulla oblongata; exeriing 1fs influence upon the pneumo-
gastric nerve. He died frum pressure upon the medulla
oblongata, with stertorous breathing—that pressure which
could not be obviated. I shall dwell no longer either upon
this case, or this kind of case, but I think that occlusion of
the cerebro-spinal opening is a pathological condition which
has not received due attention from the profession.

Before quitting the subject of. the circulation through
the brain, let me say that I think it is generally Buppnsed
that during sleep the brain is in a state of cungeatmn or,
rather, overcharged with blood ; and that it is the pressure
of that blood which in some measure induces or sustains
the state of repose or cerebral quietude. Mr. Durham, one
of our Demonstrators at Guy’s Hospital, has put into my
hand this paper, containing the result of rome experiments
which tend to show that the brain is not in that condition
during sleep : tbat it loses its congested character in order
that it may assume what we should call its state of
quiescence, or rest. The facts are very few, and they
shall be allowed to speak for themselves.
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“ A dog having been chloroformed, a portion of bone
about as large as a sixpence, was removed from the parietal
region of the skull by means of the trephine; the sub-
jacent dura mater was cut away, and the surface of the
brain exposed, As long as the animal continued under
the influence of the chloroform, the smaller vessels of the
pia mater were turgid with dark-coloured blood, and the
larger veins were considerably distended.* No difference
in colour between the arteries and veins could be recog-
nised. The exposed portion of the brain manifested a
tendency to rise into the opening through the skull. By-
and-by the immediate effects of the chloroform passed off,
and the animal sank into a-comparatively natural and
healthy sleep. A very marked change in the appearance
of the brain accompunied this change in the state of the
animal. As sleep supervened, the vessels gradually
emptied themselves; the veins ceased to attract notice by
their distension; the exposed surface of the brain sank
down to, or below, the level of the opening, and became
pale in colour. In the course of a short time the animal
was roused and irritated. A blush seemed to start on the
surface of the brain; the vessels of the pia mater became
fuller and fuller, and of a bright arterial hue. The con-
trast between the appearance of the brain during this state
of functional excitement and the previous state of qui-
escence was most striking. The more the animal was
excited, the fuller of blood did its brain appear to become,
and the higher did the exposed portion rise above the
general level. When the animal was allowed to return to
its state of repose, the brain again sank down, and re.
assumed its pale aspect.”f

* Further experiments of Mr. Durhiam showed that this fulness of
the veins was caused by the temporary interference with respiratiom
" due to the administration of the chloroform ; as soon as the dog was
perfectly under the influence of the anzesthetic, the brain became pale
very much as during sleep.—[En.]

t A full aecount of these and other confirmatory experiments and
observations was read at the British Association Meeting at Oxford in
1860, and was subsequently pnblished in the Guy's Hospital Leports,
srd Ser. vol. vi. p. 149. As Mr. Power has remarked in the Principles
of Human Physiology, of which he is the editor, Sth edit. P TH4,
Mr. Dorham’s facts have been corroborated by some observations
made by Dr. Hughlings Jackson, Royal Lond. Ophth. Hosp. Rep. ou

E 2
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I have dwelt thus far vpon the subject of rest considered
as a physiological agent almost exclusively, and attempted
to show how important a feature its production appears to
occupy in Nature’s plan of development and for sustaining
health. This I have felt to be necessary as an introduction
to the consideration of rest as a therapeutic agent.

Mr, Prescott Hewett, who preceded me here, has dwelt
so largely and so comprehensively on injuries to the head
that 1 am almost ashamed even to approach the subject,
except as an admirer of the monument which he has raised
to himself., 1 would, however, solicit the attention of the
profession to what observation has tanght me—that recog-
nised lesions of the brain and its membranes, associated
with blows upon the head (whether the cranium be frac-
tured or not), do not generally, or as a principle of treat-
ment, obtain that extent of mechanical rest which is
consistent with the expectation of perfect and complete
structural repair. This error in the treatment of such
cases is one of the chief sources of the diseases of the brain
and its membranes which we meet with in practice. I
must also claim your indulgence to employ a very short
time in reference to the subject of what we term concussion
of the brain or spinal marrow, for the pnrpose of indicating
the value of rest with respect to injuries of those parts
when they have been in a state of concus-ion.

If a man receives a severe blow upon his head which
produces symptoms of compression of the brain, we at

the ophthalmoscopic condition of the retina during sleep. In these the
optic dise was foun:d to be whiter, and the neighbouring part of tle
. retina more ansmic, than in the waking state. Dr. Fleming (Brit.
~ und For. Med. Chr. Rev. Ap. 1855) had pointed out that the theory of
the circulation of the brain being languid during ordinary sleep
received support from some experiments, in which he found that
pressure on the common carutids was followed by temporary but
complete insen-ibility and unconsciousness. That this did not result
from obstruction to the return of blood by the inter:al jugular
vein (which must of course be more or less compressed at the same
time) Dr. Fleming considered proved from the fuct that the insensi-
bility was most decided and rapid when, the artery being distinetly
controlled, the face became pale, and that on the other hand the effect
was delayed and imperfect when the pressure caused congestion of the

face.—[Ev.]
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once admit that the cause is sufficient to produce the
symptoms; and as long as these symptoms remain, we are
disposed to think that the cause or its effects continue.
Let us a.pply the same kind of reasoning to the subject of
concussion ,of the brain. There are one or two cases to
which I have before alluded, showing clearly that a patient
may die with symptoms only of concussion of the brain;
while the real cause of death may be laceration of the
brain. Another cause of death with symptoms of con-
cussion will vccasionally be found. For instance, a patient
has had a severe blow upon the top of his head, and dies;
and yet no struetural lesion or cause of death is found at
the post-mortem examination. But I suspect that if in
such cases the base of the brain be carefully examined, the
cause of death may be discovered in injury to the filaments
of the pneumogastric nerve, near their origin from the
medulla oblongata. Some years ago I clearly made out
tiiis lesion in a case of concussion which caused the

tient’s death ; the only indication of local mischief which
I could discover was the laceration of some of the filaments
of the pneumogastric nerve.*

In concussion of the brain, as soon as the blow which
strilces the skull has caused the symptoms of concussion,
the physical disturbance of the brain, whatever it may be,
has been produced. The continunance of the symptoms
must depend on the continuance of the structural or mole-
cular disturbance. But the actual condition of the brain
is not known, and, as far as I am aware, has received no

* Dr. Moxon (Wilks and Moxon, Path. Anat. p. 921) has pointed out
that this relation of the vagi to the fourth ventricle may have a very im-
portant bearing in fractures of the base. “If the fractureis thruuﬂ'h the
petrous boue aud tympanum, the fragments drag upon the pneumo-
gastric nerve ; we have observed that this nerve has a close union with
the lateral course of the fourth ventricle, so that a pull on the nerve
always immediately tears open the ventricle. Thus, if the petrous
bone be broken into the tympanum, with a slight laceration of the
dura-mater, and the nerve tear the ventricle, there is at once a road
opened from the ventricle to the external ear, by whieh the ventricular
fluid escapes. You will not fail to notice that sometimes the jugular
fossa 1s 50 close to the tympanum, that the septum is most easily burst;
a common pin will go through it with scarce any effort. This
relation has becn scarcely sufﬁclently noticed, perhaps because it is
not constant.”—{ Ep.]
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clear expianation. Experience shows that the symptoms
may last a long or a short time, varying from days te
weeks. 1f you ask what is the pathological condition of
the brain in a state of concussion, I believe there is no
satisfactory answer to be given ; but the generally received
opinion is that it results from disturbance of the vascular
system of the brain. I cannot conceive it possible that a
long continuance of the symptoms of concussion can depend
upon any temporary error of this kind; I think it must
depend upon something more intimately associated with
the structure of the brain itself. One of the most impor-
tant results of concussion of the brain is * collapse,” or
“ shock,” * employing that term as we employ it in cases

* While it is impo-sible to deny that a concussion, without any
material lesion of the hrain, may, if aceompanied by severe shock,
especially in delicate persons, prove immediately fatal, such cases are
very rare. Carefully condueted post-mortems prove withont exeeption
that actual injwry of the brain always coexists with symptoms of
coneussion.  Whether the nature of the injury, variable as this must
be, consist of specks of ecehymosis, patehes of extravasation or eontu-
sion, or, as mentioned by Dr. Moxon (loc. supr. eit. p. 216), bruising of
a part apparently so well profected as the septum lucidum, this at least
can be foretold that in ecases where death has been most speedy,
hamorrhage will very likely be found in the poms, medulla, or in the
ventricles. On' this point Mr. Hutchinson, Clin. Surg. vel. i. ii., 84,
writes as follows : “ We are asked ¢ Do you ever meet with death frem
concussion without lesions?” and it is assumed thai to answer this
question in the negative is equivalent to admitting that comcussion
alone cannot cause death. Yet so far from this being the truth my
conviclion is that a eonsiderable mumber of the head cases fatal
within periods of a few hours or a day or two, die from the general
effeets of the shake of the cerebral mass. Lesions are found, it is true,
but they are to be regarded, I must repeat, as indieations of the vielence
of the shake and not as causes of death, nor perbaps even as serious
complications.” One of the most recent writers on coneussion (Etudes
expérimentales et eliniques sur les Traumatismes Cérébraux. Par le
Dr. H. Duret, Tome i. Paris 1878) explains death after symptoms of
eoncussion by a theory which is of great interest when considered in
the licht of what Mr. Hilton has written above (p. 31) on the cerebro-
spinal fiuid and the track by which it flows. M. Duret’s views are thus
suceinetly put in a review of his work in the Kdin. Med. Journ.
Ap. 1879. «Itis evident that the tension of the eerebro-spinal fluid
1. ust be the same at ditferent parts—at the base of the bruin, in the
ventrieles, and in the spinal eord. If a severe blow, therefore, be
inflicted on the cranium a certain ameunt of depression is produced
which is suflicient to drive some of the cerebro-spinul fluid out of the
ventricles. 1If the blow is slight, the energy conveyed to the fluid may
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of local injury to the exterior of the body in which the
structures are not destroyed, but bruised or concussed.
That the function of the part is rendered very imperfect, is
svidenced by the insensibility of the bruised skin, and its
coldness or diminished temperature. These conditions of
the integument may continue for some time, but ulti-
mately, without loss of structure or function, the recovery
is completed, although it may be deferred to a considerable
period after the accident. In the latter case of external
bruise, before and until the recovery is complete, the sur-
geon secures as much rest as possible for the injured parts,
not allowing them to be moved or stretched. Relying
chiefly upon Nature’s own efforts to repair the injury, he
employs but slight means to prevent the total death of the
part—to help, if need be, the reaction or return of func-
tion, and to anticipate the occurrence, or resist the effects,
of inflammation. )

Now, with all due deference, I venture to think that the
considerations applicable to external injury ought to indi-
cate the principles of treatment to be adopted in cases of
concussion of the brain. No doubt our duty should lie in
this : to give the brain absolute rest ; to rely on natural reac-
tion or Nature’s power to repair the injury or disturbance ;
to avoid stimulants, which excite quick reaction, and have
a great tendency to do mischief, as much as possible. 1

be dissipated on the elastic ligaments of the spinal cord : but if greater,
he shows conelusively from his experiments that the most deleterious
results are produced on the medulla oblongata and neighbourhood.
The fluid leaves the cerebral ventricles, traverses the uqueduet of
Sylvius, and then emerges on the fourth ventricle. Here it meets with
some resistance, and gives rise to rupture of the aqueduct of Sylviug, or
- laceration of some of the parts in the vicinity, accompanied by hamor-
rhage. The injury which the medulla oblongata suffers from this
pressure is the immediate cause of the symptoms characteristic of
concussion. It is here that so many important centres lie, and it is here
that the fluid in its passaze outwards seems to meet with most resistance.
The tension of the cerebro-spinal fluid being the same throughout the
whole eerebro-spinal system, a ready explanation is also afforded of
how it is that an injury to the head may produce a lesion of the cord.
The energy propacated from the eranial cavity downwards, if greater
than the counteracting elasticity of the lizaments of the cord, will, and
does produce injuries in the cord similar to those seen in the fourth
ventricle.”—{Ep,]
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suppose that a more serious error can scarcely be committed
by any surgeon who 1s attending a concussion of the biain
than to hurry on reaction by excessive stimulation. What-
ever the derangement of structure may bhe which coexists
with this condition or coneussion of the brain, the strue-
ture itself 1s undoubtedly deteriorated. If that be over-
stimulated through the medium of excitants,such as brandy
and ammonia (sometimes given in anmeasured quantities),
the whole tendency must be to do harm at the period of reac-
tion. Should we employ stimulants in that reckless way
in the case of external bruises? If not, then I see every
reason why we should not adopt such a plan in the case
of the more delicate and highly vascular structure of the
brain. Let us keep down any excessive temperature by
the local application of ice, avoiding animal food, except
milk in a definite quantity.

I make no pretensions to anything new in this statement.
It is only a simple mode of considering such eases, and is,
I believe, the true interpretation of what may be required
to guide us in our principles of treatinent of concussion of
the brain. Such a disturbed brain is defective, it not in
structure, certainly in its vital endowments, and is there-
fore unequal to even its ordinary duties. It recoversitself
slowly; it then soon becomes fatigned from use; and if
claims are made upon it too scon after the injury—that
is, before the structural and physiological integrity is re-
acquired—the patient is very likely to suffer from serious
disease of the brain. C(Cerebral exercise or mental occupa-
tion should always in such cases be short of fatigue. The
brain requires absence from occupation, or rest, for its
complete recovery, and this should be in proportion to the
severity and duration of the sympfoms of conecussion; in
fact, the length of time which has been required by Nature
for the repair of the injury must be in proportion to the
severity of the local injury.

The intention of these remarks is tosecure due and con-
tinued rest to a brain which has suffered conecussion, and
to avoid the too early return to oecupation, which leads, or
may lead to more obvious and serious chronic lesions, such
as failure of mental powers, softening, chronic inflamma-
tion, extravasation of blood, &c. All T have stated is



IIL.] AND THE DIAGNOSTIC VALUE OF PAIN, o7

analogous to what is observed in collapsed or bruised parst
upon the exterior of the body. Thus, when those external
parts have apparently recovered from the immediate effect
of local injury, they are likely, if too early or oo much
used, to become painful—suggestive of need of rest—and
" to assume a chronic inflammatory condition, resulting in
local thickening or ulceration. The surgeon ought most
circumspectly to guard the brain in this state of concussion,
keeping it most carefully under his professional surveil-
lance and proteetion during its prolonged convalescence.

Every experienced surgeon will support the opinion that
a great many of the chronic brain affections which he
meets with in practice are the result of local injury. A
transient shake of the brain, slight or severe blows, a fall
upon the head, the immediate effects of which having
passed off quickly, may have been almost forgotten; or a
sudden rebound or recoil of the brain, as in railway col-
lisions, produce a condition of confusion for a short time,
and are then thought of no more. Again, we often hear
of sudden deaths occurring a long time after concussion of
the brain. I would suggest, then, that we ought to con-
sider a brain which has been subjected to concussion as a
bruised brain, not necessarily accompanied by laceration
of substance or extravasation of blood, but as having suf-
fered molecular disturbance in its exquisite delicate struc-
ture. In cases of injury of what may be called the coarser
structures with mcre simple functions attached to them, we
see that without perfect restoration of the structures, their
funections are not efficiently performed. Such soft parts
having simple functions requiie weeks or months, or longer,
for their complete repair; surely, then, we ought not to
deny the necessary and proportionately much longer time
for the repair of the more delicate brain tissues: a repair,
be it remembered, which cannot be accomplished by any
direct aid from the surgeon, but only by Nature herself
employing her chief agent—Rest. I believe that if this
principle be adopted by surgeons generally, and the plan
carried out, we shall not witness so many chronic diseases
of the brain.

I have thought it right to make these brief observations
in reference to concussion of the brain. I will now add a
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few words respecting concussion of the gpinal marrow, in
which a patient may experience slight and temporary
numbness or inability to control his legs and arms—a
condition, I think, more frequently met with than
formerly, probably on account of the prevailing kind of
railway accident. I will state a case of concussion of the
spinal marrow thus:—

A gentleman falls, without violence, with his back upon
the hard ground or soft turf. There is no mental confusion,
no cerebral disturbance. He feels a transient, peculiar
sensation—* pins-and-needles "—in his hands and feet;
he gets up; walks or rides home; feels little or no incon-
venience ; makes arrangements for the morrow ; butin the
morning is unable to get up, because, he says. he isin pain
all over; he feels sore and stiff, just as if he had been
bruised, making it painful for him to move his limbs. :

What has happened in this case? It is posaihle that
the spinal marrow, obeying the law of gravitation, may,
as the body falls, precipitate itself in the same direction,
fall back tow&rds the arches of the vertebra, and be itself
concussed in that way. Or the little filaments of the sen-
sitive and motor nerves, which are delicately attached to
the spinal marrow, may, for a moment, be put in a state of
extreme tension, because, as they pass through the inter-
vertebral foramina, they are fixed there by the dura mater;
and if the spinal marrow be dragged from them, the inter-
mediate parts must necessarily be put upon the stretch,
producing at the time the * pins-and-needles sensation,”
and also explaining the symptoms felt on the following day.
He has not caught cold ; he has no rheumatism; nor has
he been bruised. The stiffness which he feels is not the
result of the local injury. He has received no blow
where the pain is experienced. No such explanation will
apply

p’Il}‘]iese symptoms must all depend upon something which
occurred when he fell. Has he stretched the trunks of the
nerves or the little filaments forming the roots of the
nerves? or has the spinal marrow itself suffered molecular
disturbance? No doubt that sensitiveness of the surface,
which creates pain on being touched, and the stiffness
which he experiences, are the result of something which
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has disturbed the sensitive and motor nerves conjointly
or individually, according as the function of one and not
the other has been disturbed ; or the mischief may have
occurred in the interior of the spinal marrow. It isimpos-
sible that these symptoms could be the result of anything
but some such structural disturbance ; and they are, tomy
mind, the evidence of decided injury to the mnerves or
marrow, although what that injury may beis not ascertain-
able. It is the same when the spinal marrow has been
impaired by a blow, or direct force ; by a shake or a to-and-
fro motion, such as occurs in railway collisions, in which
the marrow is least efficiently defended from external in-
jury by the mechanical contrivance employed in the con-
struction of the vertebral column. The deterioration of
function which follows such accidents must be the effect
of some kind of structural disturbance, for it occurs im-
mediately after the blow.

The object here should be to give the marrow rest from
occupation by mnot allowing the patient to take walking
exercise at all; or if at all, the exercise should be short of
fatigne ; certainly he should not be advised to endeavour to
“ walk off” his condition. There seems to be an impression
in the minds of the non-professional public that if a man
receives a concussion of his brain or spinal marrow, or has
a fall which gives him the same sensations, the best plan
18 to “run 1t off.” A little while ago I had occasion to see
a gentleman in the country who had a fall upon his back
at Epsom a few years since. 'I'he accident occurred from
some scaffolding giving way. When he fell, he experienced
the sensation of pins-and-needles in his legs. He was a
most energetic man, and he set off and ran six miles.
When a boy, he had been told that if he ever had an
accident of that kind he should run it off as quickly as
possible. Within a very short time he began to have spinal-
marrow symptoms, which have resulted in complete and
irremediable paraplegia. I firmly believe that if, upon
receiving the injury, he had gone home, and kept himself
quiet and not used the spinal marrow for a considerable
period, he would have been well at this time. It is this
misdirection, this misuse of early exercise after a shock to
the spinal marrow, that leads to more serious mischief—to
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a chronic inflammation or softening of the marrow, which
probably remains incurable.

I have seen many such cases of concussion of the spinal
marrow, and some of the patients have been thought to be
malingerers. A patient who has suffered such a concussion
. perhaps continues his active exercise, takes no rest at all,
or, after two or three weeks of rest, he may begin to resume
his ordinary duties, but with some little difficulty in walk-
ing. In a few days, or a week or two, it is observed that
the legs become feeble; there is a little jumping of the
legs at night on going off to sleep, some sense of coldness
in the limbs, slizht dulness of sensation in the surface of
one or both limbs, or of parts of one or both limbs. Then,
perhaps, he is ordered by his surgeon to increase his exer-
else, ~0 as to overcome the effect of disuse, especially if he
is thought to be a malingerer. This increases the exhaus-
tion of the spinal marrow, and the plan, if persevered in,
mosf probably leads to paraplegia.

The confirmation of the accuracy and applicahility of
these views is, 1 think, made apparent when it is added,
that all these morbid effects of concussion of the spinal
marrow are to be prevented, relieved, or cured by due and
long-continued rest.

The experiment to which I shall now allude proves our
capability of exhausting the excito-motory functions of the
spinal cord. A person receives a fracture of the spine,
which produces the destruction of continuity of the spinal
marrow in the dorsal region,leaving a portion of the spinal
marrow perfect below the line of severance. If you tickle
his feet, you excite involuntary movements in the lower
extremiries, through that excito-motory function which is
apparently dependent upon the grey matter in the centre
of the spinal marrow. You continue to excite by this
means the movements in the muscles of the toe, foot, or
leg, for some time, and you mention the patient’s case to
some other person, and ask him to go and see a specimen
of excito-motory function. He goes immediately to the
patient, tries the experiment, but fails: he cannot excite
motion. You see the patient again in a few hours, or on
the following day, and perform the experiment successfully.
The movements are visible, continue for a short time, and
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then cease; on the next day, perhaps, they reappear. Here
then we have evidence that by over-excitation, which is
equivalent to fatigue, we exhaust or destroy for a time the
true function of the spinal marrow ; and I accept the result
of the experiment as an indication that by over-exertion,
after concussion of the spinal marrow, we may injure it by
requiring it to do more than it is competent to accomplish
without fatigue.

The obvious intention of these remarksis to suggest that
in cases of concussion of the spinal marrow by accident, it
should have more rest than is usually allotted to it, in
order that it may not suffer physiological exhaustion by .
peemature and too vigorous exertion before its structures
have repaired themselves. Experience distinetly points to
this recommendation ; since we observe that after many
months, or a year or two, such patients may recover per-
fectly. On the other hand, recovery is sometimes rendere
incomplete by the persistent loss of sensation or wasting of
some part. 'This persistent loss, I apprehend, has reference
to some distinet defect of structure in some minute filaments
either of the spinal marrow or the nerves themselves.

A surgeon from the country lately came to my house
with a patient. He said, “ I want to consult you about a
voung lady who has a diseased toe.” With her was a
relative, an elderly gentleman, a very kind-hearted man,
who thinks himself a good surgeon and goes about doctoring
people, sometimes doing harm, and sometimes perhaps
a great deal of good. He is very fond of animals, and has
a number of pets. After I had examined, with the
surgeon, the lady’s toe, the elderly gentleman said, « Well,
Mr. Hilton, what are you going to do to cure this young
friend of mine? ” 1 said, “ I think we shall put a splint
on the foot and keep the toe very quiet, attend to her general
health, and Nature, in all probability, will do the rest.” I
then suid to him, “ What led you to adopt the occupation
“of a philanthropic surgeon in addition to your other
occupations?” ¢ Well, Mr. Hilton,” he replied, * I will tell
you. You know I am very fond of animals. Some years
ago I canghta live mousein a trap. I took it in my hand,
and I said to myself, ¢ Poor thing ; you must have suffered
& good deal. You have had a severe laceration of your
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cheek ; one of your eyes has been torn out; your skull has
been broken, and, instead of having bone covering your
brain, you have now only a thick dense membrane defending
it.” Then I thought to myself, ¢ This mouse must have had
difficulties in the treatment of its injuries : and’”—inter-
rupting his story, he said, “ I hope you won’t be offended
at what I am going to say?” ¢ No,” said I, **not in the
least.” < Well,” he continued, I said to myself ¢ Surely
this mouse, although it is cured never had a physician
or a surgeon!’ I quite agree w1t]1 you, Mr. Hilton, that
Nature 1s a very valuable surgeon.”

It would be well, I think, if the snrgeon would fix
upon his memory, as the first professional thought which
should accompany him in the course of his daily occupation,
this physiological truth—that Nature has a constant ten-
dency to repair the injuries to which her structures may
have been subjected, whether those injuries be the result of
fatigue or exhaustion, of inflammation or accident. Also
that this reparative power becomes at once most conspicuous
when the disturbing cause has been removed: thus pre-
senting to the consideration of the physician and surgeon
a constantly recurring and sound principle for his guidance
in his professional practice.

As illustrations of this truth take the following:—An
extraneous body falls upon the conjunctiva: it is imme-
diately pushed, by repeated involuntary closure of the
eyelids, towards the angle of the eye, close to the puncta
lachrymalia ; thence the lachrymal fluid floats it upon the
caruncula lachrymalis, where it becomes entangled by the
hairs with which the structure is provided. So long as”
the extraneous body remains upon the conjunctiva, the
redness, pain, &ec., continue; but after its removal by the
surgeon or Nature, the whole of the inflammatory appear-
ance vanishes, showing that it was only necessary to remove
the disturbing cause. If there be a thorn in the finger,
you have but to take it out, and the local irritation subsides.
Suppose you have a fish-bone in the throat, exciting con-
stant involuntary efforts of deglutumn—as soon as it is
removed all the disturbance in the throat ceases. An in-
growing toe-nail produces great pain and local inflamma-
tion : if you take off the pressure of the edge of the nail, all
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these symptoms quickly vanish. Corns get well if pressure
be taken from them. I admit that this is all very simple
surgery, but it illustrates a principle—that if the local
disturbing cause, whatever it be, is removed Nalure has
an immediate tendency to repair the injury which has been
inflicted, because she is enabled to adopt her own remedy,
Rest.

This subject at first sight may appear to have but a
small application in practice, especially when looked at
through the biassed vision of those who think that in the
treatment of disease or accident everything is to be done
by medical or surgical aid. But I feel convinced that,
under the most favourable circumstarces, all that any of
us can accomplish is to give rest to the parts, and enable
Nature, through her own efforts, steadily to play her part,
whilst we, as Nature’s willing servants, act in the hope
that, by the use of apprepriate mechanical applications,
aided, if neces-ary, by soothing medicines, and by the use
of pr-::ar;:ne-.rl;j,r adapted diet, we may facilitate her efforts to
repair the injury she may have sustzined. In fact, nearly
all our best considered operations are done for the purpose
of making it possible to keep the structures at rest, or
freeing Nature from the disturbing cause which was ex-
hausting her powers, or making her repeated attempts at
repair unavailing. The operation does not cure; it only
makes recovery possible, where, without the aid of the
hand or head of the surgeon, Nature would have ceased
her competition with the results of the injury, or suc-
cumbed to the exhausting influence of disease. In aneu-
rism—I think I am not in error when I say that aneurism
is cured by rest, and not by the surgeon—the surgeon
takes care to stop the blood, or to moderate its flow;
Nature herself actually cures the disease by rest. So in
all operations for hernia, the ohject is to give the intestine
rest and freedom from pressure, both immediately after,
and for a long time subsequent to the operation. Most of
us now act upon this principle. We take care not only not
to disturb the intestine by purgatives, but we give opinm
to arrest peristaltic action. We know the gut has been
damaged in its function and structure, and will not bear
excitement ; that it requires rest and quiet to enable it to
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repair itself. Sometimes we carry this so far at Guy's
Hospital, that one of my colleagues, Mr. Birkett, mentioned
to me that in a case of operation for strangulated hernia,
the bowels had not been opened up to the twenty-first day,
and the question was asked, “ What shall T do? Shall I
give anything to the patient?” The reply was, ¢ I think
not;” and in the afternoon of the same day the bowels
were well relieved. In chroniclaryngitis, cured by tracheo-
tomy, the cure is not effected by opening the larynx, but
by giving the larynx rest. In the performance of tracheo-
tomy for diseaxe of the larynx, the surgeon never touches
the disease at all ; he merely enables the patient to breathe
- through the tracheal tube, and diverts the stream of air
away from the larynx, thus giving the larynx the oppor-
tunity of recovering itself. It is marvellous to see what
happens in a few hours after the trachea las been freely
opened in cases of traumatic injury to the top of the larynx,
such as occurs from the accidental local application of
scalding water.

And here I might remark upon the striking difference in
the successful results of tracheotomy in cases of traumatic
injury to the upper part of the larynx, as compared with
the want of success of the operation in cases of diphtheria
or croup. In the latter cases the patient may have a tube
introduced into the trachea, and may breathe through it
for a considerable time, yet the diseased condition of the
air-passages remains, and is often fatal. It is not like the
simple effects of a lucal injury : the seat of the local injury
being kept quiet, the inflammation subsides, and the
larynx rapidly recovers; whilst in the other case, of
diphtheria, the cause still persists. Hence tracheotomy
is less successful as a curative operation in such cases.

I may mention the case of a patient upon whom I per-
formed the operation of tracheotomy nearly thirty years
ago, to prevent suffocation from syphilitic ulceration of
the larynx. She has lived by breathing through the tube
ever since, scarcely any respiration going on through the
upper part of the larynx, the air which passes through
this not being sufficient to stir the flame of a candle. I
need scarcely add, the voice is totally lost, but she is not
disposed to have any further operation performed in refer-
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ence te clearing the upper part of the larynx, and the tube
ig still worn in the trachea.*

So, again, if a portion of bone be pressed in upon the
skull, you have only to remove it and give the brain rest,
and the brain will repair itself. It is not the operation
that cures the injury to the ergan, but by removing the dis-
turbing cause, the brain recovers itself. I might allude
also, in the same spirit, to the operation of lithotomy.
Stone is not the disease, although it is the cause of the
symptoms. The patient does not complain of stone, but
of the pain and irritation which the calenlus induces within
the bladder. If a patient has a stone in his bladder, it
does not necessarily follow that an operatien should be
performed. The same symptoms are sometimes produced
when there is no stone at all. Perhaps you have a little
ulcerationf of the bladder or prostate, with all the indica-
tions of stone. No surgeon can tell whether it is stone or
not till he has explored the bladder. Those are the symp-
toms complained of, and by removing the stone you simply
make it possible for these symptoms to be subdued by
giving the parts rest. I have a gentleman under my
observation who has had stone in the bladder during
many years, probably for more than twelve. I discovered
the stone ten years since. He is now seventy-four, and
the ouly inconvenience he experiences is occasional and
slight heemorrhage from the bladder. Ileisalways relieved

* In April, 1876, I saw this patient. She was then sixty years of
age, it being twenty-eight years since tracheotomy was performed for
the relief of laryngitis, probably of a syphilitic natnwre. She had worn
a tube continnously; her voice as such was quite lost, but by a hoarse
whisper and movements of her lips she made herself intelligible. As
Mr. Hilton observed, it is to her very small size, and therefore small
regpiratory needs, that her having lived so long is to be attributed.
On changing her tube, the external opening and her very small trachea
only admitted a tube of a ehild’s size, and (showing the value of good
gilver tubes) the patient informed me that the tube I removed had
lasted six years. The tape-holes were almost worn through, but the
rest of the tube was scarcely affected.—[Ep.]

t Certain cases of tuberculosis of the urinary tract prove the cor-
rectness of Mr. Hilton’s remarks on symptoms which simulate those
of stone in the bladder. In tubereular cystitis, especially, hmmaturia,
irregular and frequent mieturition, an irritable, tender and contractel

bladder, pains referred to the neck of the bladder,—all these may Le
met with in & young subject and simulate the presence of stone.—[En.;

¥
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by maintaining the recumbent posture. Having recently
treated him for nasal polypi, 1 asked him, “ How is the
other affair ?” ¢ Oh,” said he, “I have nothing the matter
there, as far as I know ; I am quite well.”* Stone, then,
is a disease requiring operation because it induces a
derangement of the structure which produces certain
painful symptoms, and by removing the cause the part
gets well—first through the assistance of the surgeon, but
ultimately through the medium of Nature.

* « The behaviour of the bladder towards a stone in it is most peculiar
and puzzling. In one case it displays almost perfect indifference, and
even acts the part of host withh an approach to hospitality, and allows
the guest to grow and stay until it reaches enormous proportions.
Some years ago I made a post-mortem examination on an old man
dead of abdominal aortie aneurism, and discovered aceidentally that
the bladder contained a large lithic stone which weighed nearly nine
ounces. The bladder was healthy and the mucous membrane pale.
For years I had occasioally attended this patient, but so little did
this large stone trouble him, that neither he nor I were aware of its
presence. In other eases, no sooner does a stone enter at one portal
than the conflict begins ; and goes on until either it is turned out along
the urethral passage at the other porial, or the bladder is Ferlft“ﬂuf
fretted, worried, and inflamed, until cither the surgeon or death comes
to end the dispute.” (Cadge on Lithotrity at one sitting. Lancet,
Ap. 5, 1879.) Mr. H. Fenwick, in a paper on Latent Vesical Calculus,
read before the W. Lond. Med. Chr. Soc. (Brit. Med. Journ , May 23,
1885), ¢ pointed out that stone in the bladder was frequently overlooked,
beeause caleculus symptoms were absent owing to (1) anssthesia of the
muecous membrane of the bladder, well exemplified in a case mentioned
in Deschamp’s Traité de la Taille, vol. i. p. 106; or (2) mechanical
causes preventing the stone from falling upon the sensitive neck of the
bladder. These were of three kinds: (1) adherence of the ealculus
to the walls of the bladder; (2) sacculation of the bladder-walls; and
(8) pouching of the bas fond of the bladder. He drew attention
particularly to this last cause, which was generally supposed to be a
condition inherent to old age as a consequence of enlurged prostate,
but which was produced by etricture of the urethra. It consisted in
the hypertrophy of the muscles of the urethra, commonly known as the
muscles of Ellis, which crossed the base of the trigone from ureter to
ureter ; the bas fond pouched behind this ridge or bar, and the small
pool of stagnant urine which collected there, tended to produre or
augment the size of a stone. This ridge was as able to prevent the
stone from falling on the neck of the bladder as was an enlarged
third lobe of a prostate.”—[ED.]
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LECTURE 1IV.

ODAGULABLE LYMPH A MEANS FOR SBECURING REET TO INFLAMED BEROTS
AND MUCOUS MEMBRANES—FPAIN WITH INCREASE OF TEMFERATURE A
BIGN OF INFLAMMATION IN THE PART WHERE IT IS FELT—DIAGNOSTIC
VALUE OF EYMPATHETIC PAIN —DIESEASE OF THE VERTEBRE INDICATED
BY PAIN OVER THE LOWER PALT OF THE ABDOMEN AND PULRES—
ENOWLEDGE GF THE ACCURATE DISTRIBUTION OF THE YARIOUS NERVES
TO THE HEAD AND EAR, LEADING TO A DIAGNOSISE OF THE DISTANT
DISEARED ORGANS CAUSING EYMPATHETIC PAIN IN THOSE PARTS—FPAIN
BEETWEEN THE SHOULDERS AN INDICATION OF VISUCERAL DISEASE—PAIN
OVER THE STOMACH IN THE REGION OF THE CUTANEQOUS DISTRIBUTION
OF THE BIXTH AND SEVENTH DOREAL NERVES A BIGN OF VYERTECRAL
DISEABE.

Ix my last lecture I said that I thought it would be well
if every surgeon would fix this upon his memory, as his
first daily professional thought —that Nature when undis-
turbed has a constant tendency to repair her own injuries,
whether those injuries be the result of fatigue, of accident,
or of inflammation. 1 had proposed to extend these ob-
gervations to the consideration of the means adopted by
Nature to obtain a proper degree of rest where serous and
mucous membranes have been the subjects of inflammation.
Although time will not allow me to do justice to the subject,
I cannot pass it over without a few remarks.

Serous membranes are secreting and absorbing organs.
If a serous membrane be wounded, coagulable lymph is
poured out, and it forms a temporary splint, thus securing
a certain degree of rest to the original structures, and
contributing to the work of reparation. The inflammatory
effusion forms no necessary part of the ultimate bond of
union ; it merely holds the parts firmly in close apposition,
and keeps them go until the union is perfected ; and when
the union in the original tissues is rendered complete, this
temporary medium or splint employed by Nature com-
pletely disappears. This is analogous to what we see in

F 2
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the case of fractured bones. When a fracture is not micely
adjusted, or much disturbance has taken place, Nature
throws out a large quantity of new material, termed callus,
which keeps the fractured bones acenrately in position for
a considerable length of time, until they have repaired
themselves, and When they have achieved that object, the
callus entirely disappears.

This subject, perhaps, receives its best and mest practical
1llustration in ecases of wounds of the wviscera, and, no
doubt, when looked at in this light, it suggests to every
surgeon the great impropriety of doing anything which at
all tends to disturb the parts, in wounds of serous mem-
branes. This subject, however, I cannot enlarge upon at
the present time. I would ask you to suppose a serous
membrane inflamed. What happens when this takes
place? When it is not traumatic, but dependent upon
gome internal cause (quite irrespective of any direct local
lesion), almost immediately a considerable quantity of lymph
is effused, and this after a time coagulates spontaneously
upon the free surfaces of the serous membra.ne and thusat
once prevents the ill effects of further fiiction. If inflamed
serous membranes are allowed constantly and freely to rub
upon each other, the imitation must be considerably i
creased ; by the coagulation of the lymph upon the free
surfaces, they are protected against direct friction, in the
opposed surfaces of the abdominal viscera and their parietes,
or in the heart and the opposed surfaces of the pericardinm.
As soon as the lymph is poured out, the serous membrane,
as far as it can be, is put in a state of rest, or freedom from
friction. When the original disturbing cause has become
exhausted or removed, then I apprehend that, in conse-
quence of the rest which the serous membrave has ex
rienced through the effused lymph, it is able to recover or
resume its normal function of rapid absorption. Thus we
see the effusion apparently performing two purposes—pre-
venting the friction between the two inflamed surfaces,
and, that being accomplished, giving nature a fair chance
of removing the original dmturhmg canse. Here the rest
has so far contributed to the restored integrity of the
serous membrane, that it has enabled it to recover its
natural fuuction—that of rapid absorption, and the first
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act of its renewed health and wvigour is to absorb that
effusion which was the primary result, whatever the dis-
turbing cause might have been. Thus, then, the lymph
prevents friction, and aids absorption. In this way, I
apprehend, Nature dees her best to repair injuries, whether
they be the result simply of accident or other excitants
of the inflammatory condition.®

I would ask you te bring to your recollection, for the
moment, what happens when & muceus membrane is in-
flamed. When a mucous membrane is very much inflamed,
coagulable lymph is poured ont upon its free surface, and
from that moment the membrane is defended from the
influence of external agents. In the case of the larynx and
¢rachea, it prevents the contact of the irritating external
air passing over the inflamed surface, and in that way gives
the mucous membrane rest. Aund when the disturbing
cause, whatever it may have been, has disappeared, the
mueous membrane having had this advantage of rest, the
secreting glands and follicles recover themselves, and pour
onut a fluid between the mucous membrane and the effused:
lymph; the latter is thus separated, pusked off from the
internal surface, and becomes expeclorated. This is seen
in the little preparation before me. Here is a portion of
iymph partially separated by Nature, as the result of the
rest which the mueous membrane seems to have obtained
by the effusion of the lymph. These glands and follicles,

* In the healing of uleers of the skin also, the value of ecoagulable
iymph may be seen as a rest-giver, though in a different way.
Qecasionally, even in oat-patient practice, much time may be gained in
the treatment of a tedious uleer, by taking advantage of any oppor-
tunely forming geab, or an antiseptie “gealed dressing.” Under such
& scab or dressing, the granulations, row kept at rest and free from the
disquieting influence of any external stimulus, develop from mere
treaps of pyoid cells into the more stable spindle or fibre cells, just as
granulations avound the periphery of an ulcer, as soon as they are
defended by epithelium, rapidly pass into fibrous fissue. Again, this
fibrous tissue newly formed, whether under a seab or epidermis, gives
itself fresh rest by its power of contraetion. This obliterates superfluous
capillaries, and by thus cufting off mueh of the water supply to the
uie r helps to dry up alike any granulations that remain, and alo the
newly formed fibrocellular tissue, diminishing the wasteful cell proli-
feration or suppuration of the former and consolidating the as yet
gelatinous eondition of the latter—[Ep.]
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when inflamed, do not secrete their fluid normally, either
in quality er quantity. By means of rest, however, they
have the opportunity of recovering themselves, and when
they have done so, their abundant and natural secretion is
interposed between the mucous membrane and the lymph.
The Iymph is thus pushed off, and becomes expectorated or
rwallowed. Sometimes, in the case of acute inflammation
attacking the mucous membrane of theintestines, yon may
sce long tubular portions of solid lymph discharged from
the bowels, having at first sight the appearance of the
intestine itself; but, upon post-mortem examination, it will
be found that the originally inflamed portion of intestine
has perfectly recovered ifself, and has pushed off the
lymph from the interior, preeisely in the same way that
the glands secrete their fluids and push off the lympi from
the interior of the larynx and trachea.

As a preliminary to my observations on the beneficial
influenee of rest in the treatment of diseases of the spine,
i1t will be Instruetive to remember that accurate diagnosis
and early recognition of disease constitute twe important
steps towards successful treatment, It will be advisable,
therefore, that I should preface the subjeet of spinal attec-
tions with some few elinical remarks on pain as a symptom
of disecase.

When a patient is suffering from pain in any part, he is
instinetively inclined to believe that he must also be suffer-
ing from inflammation in that part. Pain, as we all know,
i8 not by itself an indication of an inflammatory state, nor
i3 redness, nor is swelling ; for any or all of these may co-
exist without loeal inflammation. Imncrease of temperature
or heat is the trune sign indicative of a local inflammatory
condition ; and taking that asa single symptom, it is a most
striking and valuable one in reference to the diagnosis as
to whether a part is actually in an inflammatory condition
or not. For example, if we apply the hand to the surface
of an uleer, nothing is easier than to determine whether it
is inflamed or not; its true character may be recognised at
once. In the minds of some surgeons there may be con-
siderable difficulty in distingmishing what is termed an
inflamed ulecer from an irritable nlcer: both look red and
congested, and both are painful: but by placing the hand
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upon the surface of the former, and feeling the increase of
temperature in it and its immediate neighbourhood, its
nature is rendered evident. I'he real and essential patho-
logical condition of an irritable ulcer I hope to prove to
you before I have finished these lectures. We must also
admit that the employment of the hand for the purpose
of recognising increased or diminished or normal tempera-
ture is a matter of great importance in determining the
state of a diseased joint. It often happens that although
a whole joint may he apparently unsound, yet there are
certain parts of it which may manifest inflammatory
symptoms more distinctly than others. These localities
can be ascertained by the hand. This is useful know-
ledge, and clearly indicates the precise points where
leeches, blisters, or counter-irritants should be applied.
Again, I would submit to you that if, in very young chil-
dren, this little (but oftentimes repudiated) symptom of
heat or increase of temperature had more credit given to
it, and was more frequently observed, its diagnostic value
would soon be appreciated. Suppose a little child to be
lame : 1t may be very difficult for the surgeon to tell with
precision the exact seat of the cause; but if, with his
mind intent upon what he is doing, he passes his hand
carefully, slowly, and gently over the whole surface of
the limb, he will detect, by the increase of temperature,
whether or not there be an inflammatory condition in an
particular spot. It was in anticipation of what I am
about to state with regard to tha true value of pain as
a symptom of disease, that I have not deemed it out of
place to make such elementary observations.

Pain in any part, when not associated with increase of
temperature (the local symptom of local inflammation),
must be looked upon as caused by an exalted sensitive-
ness of the nerves of the part, and as a pain depending
upon a cause situated remotely from the part where it is
felt. In availing ourselves of these so-called sympathetic
pains (and nodoubt theyare inacertain sense“sympathetic”
pains), I should like to displace, to throw aside, the term
“sympathy ” as something too ideal, and would ask you to
consider such pains in their obvious, intelligible, and
more natural relation. I would ask you to regard them
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as resulting from some direct mervous communication
passing between the part where the pains are expres-ed
and the real and remotely situated cause of the pain.

I admit that I formerly estimated this subject too lightly,
so that if a patient complained of pain between his
ghoulders, or anywhere else, I never asked myself, What
association of mnerves will explain this pain? Bat,
beyond doubt, this is the proper way of regarding this
guestion. If the hidden eause of pain be in any omne
particular spot, it is only by tracing the nerves of and from
that spot that we can hope to arrive logieally at the real
cause of the symptoms, and so divest the cause of its obseu-
rity. Applying this method to practice, it is through the
medium of the distribution of the cerebro-spinak nerves of
sensation (the fifth nerve being the true cranial sensitive
nerve) that we are enabled to explain those pains which are
called “sympathetie,” but which result from a continuity
of nerves between the cause and the effect, the disease and
the symptom. It is impossible, I believe, to overrate the
practical significance, or over-estimate the wvalue, of this
simple statement regarding the relation of paimn as a
symptom of discase in forming the diagnesis of the kind
of case in which pain forms a prominent symptom.

When a patient complaining of pain applies to a surgeon,
the surgeon ought to seek for the real cause. He omght
not to be satisfied, as is too frequently the case, with saying,
¢ Oh, it is theumatism ” (the favourite phantom). “ You
have caught a cold;” “you have been standing in a
draught;” «itisthe easterly wind, which has been lasting
so long—wait till the wind changes.” *“Itis gout.” The
patient says, “ It cannot be; I live so carefully.” ¢ But,”
says the surgeon, “ you have inherited it from your father
or your great-grandmother; or you must have had a blow
up:n the part some time ago, which you do not recollect
—that is all.” :

Now external pain, or pain upon the surface of the body,
if properly appreciated, may be considered as an external
gign of some distant derangement. If the pain persists—
if it does not depend on any transient cause—it becomes
necessary to seek the precise position of the pain; and as
goon a8 we recognise the precise position of the pain, we
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are enabled, by a knowledge of the distribution of the
nerve or nerves of that part, to arrive at once at the only
rational suggestion as to what nerve is the exponent of the
symptom. By following centripetally the course of that
nerve, and bearing in mind its relation to surronnding
structures, we shall, in all probability, be able to reach the
original, the producing cause of pain, and, consequently,
to adopt the correct diagnosis.

Patients judge of the position of their own disease, most
frequently, by the situation of the most prominent painful
symptoms, or those most palpable to their senses; whilst
we surgeons, relying npon our knowledge of the true cause
of the symptoms, judge of the seat of the disease by a just
interpretation of the symptoms through the medium of
normal anatomy. We know by experience that such
sympton:is may exhibit themselves at a spot far removed
from the actual seat of the disease. This latter remark is
peculiarly applicable and pertinent to diseases of the spine.

In illustration of this, I may mention an instance that
occurred to me some years ago in Guy’s Hospital. A
patient was admitted, under my care, with disease of the
spine. He had lost the power of motion in his lower ex-
tremities, and his sensation was very much diminished
below the pelvis; but he complained of excessive pain
over the lower part of the abdomen and pubes. It was
there he believed his complaint to be; and I failed to
convince him that there was no disease at that spot.

In this case I might incidentally remark on the elose
proximity of the two distinet nervous conditions of dimi-
nished sensibility and pain. Below the pelvis sensibility
was very much diminished, but just above that point he
suffered excessive pain. This is in striet accordance with
what is observed in injuries of the spinal marrow, wherea
person may be completely paralysed both as to semsation
and motion ; but a liitle higher up than the original seat
of injury there may be exquisite sensitiveness, causing the
patient extreme pain. Let me illustrate the case in this
way. Suppose a fracture of the spine, with complete loss
of semsation, below a certain spot. A little higher than
that spot the sensibility is not very distinct, and, a little
higher still, the skin is exquisitely sensitive. Ifthe patient
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dies, we shall probably find that the nerves that supply the
skin where the pain was experienced are attached to the
upper portion of the injured spinal marrow, near the seat
of injury, which is in an inflamed condition. This is the
reason of the exalted excitability of that part immediately
above the seat of the loss of sensation.*

I tried repeatedly to assure the man that there was no
disease where he felt the pain —that that was not the seat
of his disease; but I failed to convince him. 1 ordered
tartar-emetic ointment to be rubbed over the diseased
portion of the spine: but the patient would have it that
the ointment ought to be applied where he felt the pain.
He accordingly rubbed it in thoroughly over the lower
part of the abdomen, amongst the hair of the pubes, and
upon the penis and scrotum ; and, I need not tell you, he
suffered considerably for his scepticism and his obstinacy.
Of course the pain was not in the slightest degree relieved.
The pain in this case was situated at the lower part of the
abdomen, over the pubes; but the real cause was the
disease of the vertebrse. After a time the man got per-
fectly well, although he had been paralysed, and nearly
lost sensation in the lower extremities, the treatment
having been simply rest—nothing else-—and attention to
his general health whilst lying in bed.

When this patient was first seen by a surgeon, he was

* As this area of hypermsthesia may exist very shorily after the
accident, when there has been no time for inflammation to have super-
vened, there must be some other explanation for this symptom. I
cannot do better than quote in Mr. Hilton’s own words another
explanation given by himself in a clinical lecture (Guy’s Husp. Rep.
1*65) on a case of fractured spine, where this hyperssthesia was
found to exist on admission immediately after the aceident :—

“ This symptom may, I think, be explained thus. You know that
the lower you get in the spinal canal, the longer is the distance
traversed by the nerves which have come off from the spinal eord
before they enter the intervertebral foramina. Each pair of nerves is
plared more obliquely than the pair above it, and, to speak more pre-
cisely with regard to the site of injury in this case, the lower dorsal
nerves, after baving left the cord, travel downwards an inch and a half
or an inch and three-quarters betore leaving the spinal eanal. Now,
if a nerve in leaving the canal be pressed upm, an alteration in the
performance of its funection will, of course. take place; and this altera-
tion i8 manifested by pain or increased sensibility, which is referred to
the peripheral distribution of the nerve on the skin.”
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thought to be labouring under some disease of the bladder
and kidneys; for he had a severe lumbago, pain over the
bladder, and offensive urine. There had been no suspicion
of anything wrong as regards the spine. He was a master
painter and house-decorator, and was monstrously con-
ceited, thinking himself right and everybody else wrong.
When I explained to him, after careful examination, that
the spine was the cause of the symptoms, he was not
satisfied with my opinion, and, without my knowledge,
consulted Sir Benjamin Brodie, who also assured him that
his spine was diseased, and told him that he must rest it
by lying down. To this he then assented. As he could
not be controlled in his own house, I persuaded him to go
to Guy’s Hospital, where he got nearly well ; but he was
very impatient, and would not remain long enough under
_ my care to be quite cured. He returned home, gradually
improved, and was getting quite well, when some pseudo-
friend advised hydropathy and homceopathy, it did not
matter which of the two, as ‘“the thing” to cure him,
After a few months he was perfectly restored, not by
either hydropathy or homeeopathy, but, no doubt, by
Nature. 'The man, however, feels convinced that hydro-
pathy and homeeopathy cured him. It sohappens, gentle-
men, sometimes, that we do not get the degree of credit
which perhaps belongs to us. Only the other day, I had
a handsome present sent to me from a young lady, of a pair
of erutches which I had lent to her some four or five years
ago. She had then a severe disease of the hip-joint. I
gave myself a great deal of trouble about her, and I
believe I placed her joint in a comparatively healthy
condition. Her note to me was—her compliments, and she
sent back the erutches, having got well after five months’
treatment under a distinguished rubber at Brighton. She
had been under my care for a considerable period, and no
doubt she completely recovered by five months’ further
rest and quiet at Brighton.

In eluncidation of my conviction of the value of pain as a
diagnostic symptom, let me put the subject in a plain and
practical way. You know that the upper and anterior
part of the external ear and the auditory canal derive their
sensibility from the fifth cerebral nerve, which has its
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direct nervous associations with the interior of the head,
the forehead anteriorly, the temple, face, eyes, nose, teeth,
and tongue ; whilst the posterior part and the anterior part
of the pendulous portion of the external ear derive their
sensitive nervous supply from the spinal nerves issuing
from the spine between the second and third cervical
vertebree. It may appear to some of my anatomical
friends rather remarkable that I should have depicted
(Fig. 11) the precise distribution of the two sensitive
nerves supplying the external auditory apparatus. A

Fig. 11,

Eketch of external ear, ehowing the distribution of the fifth cerebral nerve, and
the second cervical nerve upon it. ¢, The upper part of the ear, supplied by
the auriculo-temporal branch of the fifth nerve. d, Auditory canal, supplied by
the same fifth merve. b, The part of the ear supplied by the great auricular.

curious circumstance enabled me to do so. Some time ago
I was anxious to depict this piece of anatomy from m

own dissections, but I did not feel quite satisfied as to the
exact line of demarcation separating the part where the
cervical nerves supplied the skin of the ear from that where
the fifth nerve was distiibuted. A short time since, a
man, who i8 now undergoing the punishment of penal
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servitude, attempted to cut his wife’s throat. In drawing
the razor across her neck, he divided the auricular branch
of the second cervical nerve, and gave me the opportunity
of ascertaining the distribution of that norve. My dresser,
as well as myself, pricked with a needle over the whole of
the auricular surface, and ascertained minutely the precise
position of the loss of sensation consequent upon the divi-
sion of the cervical nerve; whilst the skin which retained
i's sensation indicated with equal precision the distribution
of the fifth cerebral nerve upon the external car.

When a patient, then, tells us that he has earache, or
pain in or upon his ear, we ought to ascertain whether it
is pain upon the back part of the ear, or whether it is in
the auditury canal, or upon the anterior and lower portion
of the ear; because it is obvious that the real cause must
be widely different in the two cases. If the patient has
pain in the auditory canal, or the upper portion of the
anterior part of the external ear, the pain must be, with-
out question (I hope I shall not be considered as putting
this too dogmatically), the result of some irritation or
disea~ed conditivn associated with the fifth cerebral nerve;
and this gives precision to further inquiry.*

Now, we know very well that there is often a simulta-

* The importance of recollecting the nerves to the external ear, and
the other nerves with which they join, is shown by the cases (in
addition to those given above) which are occasionally met with,
pointing to a nervous sympathy between the ear and other distant
parts, e.z. the gums, larynx, stomach, ete.

Romberg, Lehrbuch der Nerven Krankheiten der Menschen, speaks of
a pruritus of the external auditory meatus from hypermsthesia of the
auricular branch of the vagus, and accompauied by cough and vomiting,
An interesting article on this subject by Dr. C. Fox will be found in
the Lancet, Ap. 28, 1866. The following are his conclusions:

“1. The sympathy between the ear and the larynx, as well as the
stomael, has been long known,

%2, This sympathy is not manifested in every individual, but in
about seventeen per eent., and seems to depend on a state of
hyperasthesia of the nerve which supplies the auditory canal.

“3. This nerve cannot bea brancu of the vagus, but in all probability
is a branch of the fifth.”

Dr. Fox’s reason for denying that the vagus is the only nerve
concerned is that the auricular branch of this nerve is distributed not
to the canal, but to the back of the pinna.
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neous occurrence of toothache and earache. The same
perve that supplies the auditory canal and the anterior
portion of the ear supplies also the teeth; hence, in all
probability, this associated pain. I think you may take
a further step in the other direction, and say that earache
is often accompanied with a stiffness of the jaws, the fifth
nerve supplying the masticatory muscles which fix the
jaw and also the articulation. So we know perfectly well
that disease affecting any part of the anteiior third of the
tongue is a very common cause of pain in the auditory
canal, the tongue and the auditory canal being supplied by

“ 4, This sympathy is an example of a reflected sensation, in which
the connexion between the nerves concerned takes place in the
nervous centre.

“ 5, Cases occasivnally oceur where a cough is solely dependent on
the existence of some source of irritation in the auditory
canal. Two cases are quoted, one of a eough of eighteen
months’ duration, which was only cured by the removal of a
plug of cerumen and the application of silver nitrate to a little
ulcer found beneath the plug; the other, a case quoted by
the late Mr. Toynbee, in which an intractable cough ceased
at once on the removal of a smal!l piece of dead bone from the
external auditory meatus. The writer goes on to state that
the impression produeed by irritation of the auditory canal in
these cases is probably conveyed by the auriculo-temporal
nerve to the deep origin of the sensory root of the fifth, which
is in close proximity to the deep origin of the vagus in the
floor of the fourth ventricle. Here a change is in all prob-
ability effected in the grey matter, which results in the stimu-
lation of the vagus. The irritation is referred to the larynx
because the medulla oblongata is wont to receive impressions
from that organ through this nerve. As a comsequence, the
respiratory muscles are set in action to free the larynx of the
supposed irritation. Sometimes the cough is accompanied by
vomiting from excitation of the eranial origin of the vagus.”

Dr. C. Fox also gives other instances of the connection between the
fifth and the vagus: e.g. the cough from teething, which it is so
important to diagnose from the cough of bronchitis, ete., and which
usually ceases as soon as the gum lancet has been judiciously employed.
Again, the gsympathy between the ear and the stomach is shown by
cages arising where a derangement of the digestive organs is the sole
cauge of deafness (ef. the amaurosis occasionally produced by dys-
pepsia), or by the case quoted by Arnold where a child suffe from
obstinate chronic vomiting, which was at once removed by extracting
from euch ear a bean introduced in play.—[Ep.]
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the fifthnerve. Theseauricular painsare pretty constant in
cases of malignant disease attacking the side of the tongue
or the part towards the apex. Local morbid eonditions
are sometimes induced by irritating secretions which result
from the free nervous communication between the different
parts which derive their sensibility from the fifth nerve.
A professional friend had an enlarged gland below the

a', Reglon supplied by great occipital nerve, ¥, Region supplied by small occipital
B L neg}e_ ¢, That supplied by :;urlmlq-temmml. 3 P

external ear. The real cause of this was not quite appa-
rent, and so he requested me to look at it. There was a
slight discharge of morbid secretion in the auditory canal.
We discussed the gquestion together, and I said, * Very
likely it may be the result of a decayed tooth. Irritation
from it may be conveyed to the auditory canal, and induce
this morbid secretion ; that morbid secretion may produce
slight excoriation, and that excoriation, aided by lymphatic
absorption, may explain the existence of the enlarged
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gland.” The tooth was extracted, all the other local
morbid conditions disappeared, and there was no recur-
rence of the local symptoms.

In order to show the practical application of the views I
have just advanced, I may mention a case that occurred
last year. A gentleman, aged sixty-three, came to con-
sult me about an ulcer situated upon the left side of his
tongue. On examination, I found an elongated, very ngly-
looking ulcer, nearly as large as a bitter almond, and of
much the same shape. The surrounding parts were
swollen, hard, red, and much inflamed, and a lymphatic
gland was enlarged below the horizontal ramus of the
lower jaw on the same side. I saw in the mouth a rugged
tooth, with several projecting points upon it, opposite the
ulcer. This gentleman observed to me, ¢ Having suffered
a good deal from earache on the left side for a long time,
without experiencing any relief from medical treatment,
it was thought that I must be gouty, and I went to a
surgeon who treats gouty affections of the ear. This
surgeon paid great attention to my ear, but certainly did
not do it the rlightest degree of good. I accidentally
mentioned to him that I had had for some time past some-
thing the matter with my tongue. On seeing it, he imme-
diately began to apply caustic vigorously ; moreover, not
satisfied with applying it himself, he gave it to my wife,
that she might apply it at home. I have gone on in
this way from day to day until the pain in my ear is very
considerably increased, and the ulcer on my tongue is
enlarging : soI have come to you for your opinion regard-
ing my state; for, to tell you the truth, I am afraid of a
cancer in my tongue,” I thuught Isaw the explanation of
this patient’ssymptoms. The pain in the ear was expressed
by the fifth nerve, and there was a rugged tooth with little
projections upon it, some of which touched a small filament
of the lingnal-gustatory branch of the fifth nerve on the
surface of the ulcer. I detected this little filament by
placing upon it the end of a blunt probe. It was situated
near the centre of the ulcer, and was by far its most
exquisitely painful part. This exposed nerve caused the
pain in the auditory canal which led the patient to go to
the aurist, and the aurist, instead of confining himself to his
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own department seized the tongue, put nitrate of silver
upon the whole of the ulcer, and increased the mischief,
I simply desired that the ulcer should be left at rest; that
the patient, to avoid touching the tooth, should neither
talk nor move his tongue more than necessary; that he
should wash his mouth with some poppy fomentation, and
take a little soda and sarsaparilla twice a day. In three
days about one-third of the ulcer was healed up, actually
cicatrized, the enlarged gland nearly gone, and the earache
much diminished.

This rapid improvement might appear something like
exaggeration, but all surgeons know that the tongue has
those elements within it which contribute to the most rapid
repair of injury. I do not know any tissue that repairs
itself more rapidly. It is abundantly supplied with capil-
laries filled with arterial blood, and has an enormous dis-
tribution of nerves, and these are the two elements that
contribute to rapid reparation. It wasquite clear that the
treatment was in the right direction—viz. that of giving
rest to the tongue and ulcer. After a few more days I
requested him to consult a dental surgeon with respect to
the propriety of taking off the points of the tooth. This
was afterwards done, and the patient soon lost his anxiety
about cancer, his earache, and his other severe symptoms.

I mention this case to point out the value and importance
of recognising the precise distribution of the nerves of any
part where a patient is suffering pain. I thought I might
take the surface of the external ear as a pretty accurate
illustration of what I intended to convey. Last July a
patient came to me with earache. The pain was on the
lower part of the ear—muot the upper part, nor in the
auditory canal. ILooking at the mneck, I saw a little
swelling there, and the patient said, ¢ Oh, that is only a
kernel which comes down sometimes. I have been under
my surgeon’s care for some time for the ear, but am no
better.,” It struck me that the “kernel,” or g]and lying
close to the second cervical nerve was the cause of the pain.
Hemlock poultices were applied over the gland, and in
a week or so the gland suppurated ; it was opened, and
the painful symptoms disappeared. The patient had ear-
ache, and the symptoms were precisely expressed. There

<
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was 1o pain in the auditory canal supplied by the fifth
nerve ; the part of the ear implicated was that connected
with the auricular branch of the second cervical nerve. It
was the recognition of this distribution of the nerves to the
ear which gave me the opportunity of detecting the real
cause of the painful symptoms.

These cases support the opinion that accurate informa-
tion respecting the exact seat of pain is a very important
step towards obtaining a correct diagnosis.

Again, with respect to pain upon the head. Suppose a
person to complain of pain upon the scalp, is it not very
essential to know whether that pain is expressed by the
fifth nerve or by the great or small occipital? Thus pain
in the anterior and lateral parts of the head, which are
supplied by the fifth nerve, would suggest that the cause
must be somewhere in the area of the distribution of the
other portions of the fifth nerve. So if the pain be ex-
pressed behind, the cause must assuredly be connected
with the great or small occipital nerve, and in all prob-
ability depends on disease of the spine between the first
and second cervical vertebrz.

It is not enough to say that a patient has pain upon his
scalp ; we must know precisely on what part of the scalp.
It is not enough to say that he has pain in his ear, but
upon what part of the ear; because there are distinct
nerves connected with these two different parts. I ad-
vance these local illustrations to indicate the proper
method of exploration of the causes of pain, in whatever
part of the body they may occur, although my remarks
are here especially applied to the surface of the body.

“ Sympathetic” pains* on the surface of the body con-

* Amongst other well-known instances of pains formerly ealled
“ gympathetie,” but now readily accounted for by the known anatomy
of certuin nerves, are the pain on the inner gide of the knee in hip-
disense, at the extremity of the urethra in certain affections of the
bladder, in the testis and thigh in remal calculus, and that less
clearly explained pain felt in the tip of the shoulder in certain affections
of the liver, e.g. congestion and eancer of the liver,and in passage of gall-
gtones. In a paper read before the Brit. Med. Assoc. at Newcastle in
1870, Dr. Embleton reviews the different explanations of shoulder-tip
pin ; amongst others that of Mr. Hilton himself (Hunt. Orat, 1867),
that thig puin was due to the phrenic nerve having communication with
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nected with derangements of the internal viscera, are of
great and pressing interest to us. 1 conceive that pains
situated npon the surface of the body, and associated with
some abnormal state of an internal viscus, must be looked
upon as a beneficent provision, enabling us by external
pain to receive the information and to appreciate slight
organic changes or derangements of function of the internal
viscera.* Otherwise, and without some such reference, it
seems difficult to understand why there should be structural
nervous communication, and thence pain, upon any part
of the surface of the body, consequent upon the patho-
logical state of internal viscera or internal parts of the
body.

Pﬂrha.ps one of the most frequent of the “sympathetic ”f

the 3rd and 4th cervical and also tending twigs to the porta of the
liver and to the round ligament; that again of Prof. Rolleston, who
explained (Address on Physiology, 1868) this pain by the connection
between the plirenie nerve and that to the subelavius. Dr. Embleton,
however, believes that tliis pain originates in the filaments of the vagus
which reach the hepatic plexuses,and that then by the intimate connec-
tion between the vagus and the spinal-accessory it is expressed in the
branchesof the latter which supply the trapeziusand which communicate
Leneath it with the third and fourth cervieal nerves, Dr. Emllcton gives
the following as his reasons for thinking that this liver pain is connected
with the vagus rather than with the phreuie, viz. that its ordinary seat
is not in the claviele, butin the edge of the trapezius rather than in the
claviele,and that the trunks of the vagus and the outer division of the
gpinal-accessory, as far as they are amenable to examination, are abnor-
mally sensitive to pressure.—[En.]

* For two theories of the use of these *“sympa‘hetic” pains see a
paper by Dr. Hurt (Praet. vol. xxi. p. 846) to which fuller refercnce is
made. Leet. ix. note p. 210.—[Eb.]

t Thesubject of dorso-intercostal pain, especially that variety known
as infra-mammary, will be found discussed in the pages of the Drit.
Med. Journ. for 1853. Dr. Martyn (Brit. Med. Journ. vol. ii. 1864)
gives the following explanation, which, like that of Mr. Hilton, is based
on the connection between the sympathetic and spinal nerves, ¢ The
question was this :—Why is pain almost invariably confined to the 6th,
7th, and Sth intercostal spaces of the left side? The answer seems to
be a relation to the heart. . . . . The aortic arch impinges on the left
side of the 3rd dorsal vertebra, and opposite the 4th, 5th, and Gth, it
receives contributions to its plexus from the corresponding ganglia of
the sympathetie, while its plexus again contributes to the heart. These
sympathetic ganglia have, however, just received branches from the
intercostal neives themselves: and so 1t is that the heart and the inter-

G 2
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pains is that which oceurs between the shoulders, or over
the inferior angles of the scapule. This pain must be
connected with the distribution of some of the spinal
verves, because no other structures could express the
pain, and no other nerves occupy the position, except the
fourth, fifth, and sixth dorsal nerves, which are distributed
over the inferior angles of the scapul® and interscapular
space. Hence we must conclude that these nerves are the
immediate seat of the pain. If we trace internally the
great splanchnic nerve from within the thorax downwards,
and find it connected at its abdominal end with the solar
plexus, thence trace its distribution to the stomach, duo-
denum, liver, and pancreas; and if we follow the other
or upper end of the same great splanchnic upwards to
the fourth, fifth, and sixth dorsal nerves, which give
peripheral sensitive filaments to the integuments, over the
angles of the scapula, to the interscapular spaces and the
adjoining skin, we can well imagine (withont going into
the question of how the transmission is made) that these
nerves carrying the influence upwards and backwards may
explain the occurrence of the pains sometimes experienced
in those external parts associated with abdominal visceral
disturbance. I think it likely, then, that the pain which
persons experience in disease of these viscera may be
explained by the relative jposition of the great splanchnic
nerve, communicating, on the one hand, with the solar
plexus, and thence with these digestive organs, and, on

costal space (4th, 5th, 6th) are supplied by the same nerves. . . . .
Now the 4th, 5th, and 6th intercostal nerves are those which give off
large lateral cutaneous brauches, descenling over two ribs before they
terminate in the skin over the 6th, 7th, and 8th intercostal spaces.” This
ie the theory that infra-mammary pain is a reflex neuralgia expressive of
some distress in the heart. The sensorium hears of the distress through
nerves which enter the cord at the same point as those from the 6th,
7th, and 8th intercostal spaces; this impression is referred by the mind
to the sensitive skin. This distress in the heart may be brought about
indirectly by some exhaustion of the medullary and vaso-motor centres
which regulate its action through the cervieal sympathetic and the
vagi, the exhaustion being due to worry or overwork, or from the effects
" of ]Dnﬂ-ccntmued irritation of uterine nerves (as in leucorrheea)
extendil ing to the encephalon ; nothing being more common than dorso-
intercostal pain on exertion in cases of leucorrheea.—{Ewp.]
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the other, distributing its branches to the fourth, fifth, and
sixth dorsal nerves.

I have detained you with these general, but I hope

ertinent, remarks on the subject of pain in anticipation
of their more exact application to cases of well-defined
disease of the spine. As in accidental injuries to joints,
so in accidental injuries to the spine—as in diseases of the
joints, so in diseases of the spine—mechanical rest is an
essential part of the treatment, and on this account it is to
be steadily pursued. And here I must state my belief
that the majority of the cases of primary disease of the
spine in children, and almost all those in adults, are the
results of exercise persevered in after fatigue—that is,
after muscular exhaustion, or of accident, unacknowledged,
or overlooked. This, I think, is opposed to general opinion,
which affixes tubercular disease or scrofula to diseuse of
the spine in children as its almost invariable cause. 'The
earlier the detection of spinal disease, the more successful
will be its treatment by appropriate rest. I trust I shall
not be thought too sanguine when I assert it to be my
firm conviction that if diseases of the spine were recognised
sooner than they usually are (and I am confident they may
be), most of the cases would be cured by properly applied
rest. If the disorder is allowed to proceed until deformity
is manifest, as in hip-joint disease, then assuredly the diffi-
culties of the case are much increased, and the prospect of
a favourable result much diminished, though not by any
means destroyed.

In the cases of inflamed joint, we can discover its actual
condition through the existence of a single local symptom
—viz. increase of temperature in the parts. So, in disease
of the spine, there is one symptom which almost always
stands out most prominently, I would almost say solicits
our right appreciation of it, and that is, local and fixed
pain upon the surface of the body, with or without exacer-
bations, local increase of temperature being absent at this
spot. I feel quite certain that through the medium of
this symptom, properly employed, we may be led to the
recognition of morbid conditions of the spine long before
there is any evidence of disease by palpable deformity.

Diseases of the spine may begin in the vertebra or in
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the intervertebral substance—I think upon the whole,
most frequently in the intervertebral substance, or where
this is joined to the vertebra.* This rather supports the
view that diseases of the spine are very often the result of
accident, because we know that in accidents, at least so
far as I have been able to discover, the most frequent
lesion or injury to the spine is a partial severance of the
vertebra from the intervertebral substance; and I suspect
the same thing obtains with respect to disease of the spine.
The pain associated with diseased spine to which I now
refer 1s found upon the skin supplied by the nerves which
escape from the vertebral canal throngh the intervertebral
foramina, close to the bones or intervertebral substances,
either of which, as I have said, may be the seat of the
disease. It is upon the recognition and right interpreta-
tion of the cause of this pain upon the surface of the body
that we ought to place the best prospect of early and cor-
rect diagnosis in spinal disease.

In disease of the lower cervical, dorsal, and lumbar
regions of the vertebral column, the pain is usually ex-
pressed symmetrically—that is, on both sides alike. It is
often, however, not so when the disease lies between the
occiput and atlas, or between the first and second cervical
vertebrze. In all cases of symmetrical pains the cause is
central or double, both sides being in a like morbid con-
dition, whatever the disease may be. I have had this
sketch (Fig. 13) made for the purpose of reminding you of
the method of proceeding in analysing the cause of sym-
metrical pains. I will select two of the dorsal nerves for
the purpose of illustration.

The positions of the sixth and seventh dorsal nerves are
here indicated, as they are distributed to the skin just over
the pit of the stomach. If pain be felt at that part alike

* This view, that disease of the spine commences at the junction of
the vertebrae with the intervertebral substances more frequently than
in the intervertebral substances or the vertebrse themselves, receives
support from the fact that the junction of a more to a less elastic body
is the weakest spot, and therefore receives the full effect of a strain.
In a somewhat similar manner, aneurisms so commonly commence at
the junetion of an atheromatous with the healthy part of an artery;
guch a spot, with ite sudden diminution of elasticity, being naturally
unfitted to meet either a strain or increased blood-pressure.—{Ep.]
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on both sides of the median line, these nerves become the
only possible expression of that cause, for there is no other
structure there situated which could manifest the pain.
By then tracing the nerves producing these surface-pains
backwards to the posterior median line, and noting accu-
rately the healthy or unhealthy condition of the various

Figz. 13

Side view of chest, showing the conrse of the sixth and seventh dorgal nerves,

structures near which these intercostal nerves would pass
—such as the ribs, pleurs, aorta, cesophagus, and other
structures in the posterior mediastinum,—we arrive at the
vertebrae and spinal marrow, and in that way, proceeding
by the law of exclusion, we arrive at the diseased spine as
the real cause of the pains experienced at the pit of the
stomach (see Fig. 13).

I would now point to the application of this method in
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practice as illustrated by a case which I sawin 1851. On
the 18th of March of that year, Mr. Ray, of Dulwich,
brought me a boy, eight years of age, who had been
suffering from severe pain during January and February,
1851, just above the pit of the stomach, and who used to
walk about with his hands placed over ‘that region, with
the body a little inclined forwards, as if suffering from
some irritation or pain of the abdominal organs, in which
direction the treatment had hitherto been chiefly applied,

but without much benefit. It was noticed that the pain
increased during the maintenance of the erect posture, and
that it was relieved by the recumbent position. The child
was old enough to express a little of what he felt, and
when asked where the pain was, he put both his hands
over the stomach, where he had previously complained of
pain, and we observed that the pain was expressed on both
sides alike. I requested that he should be undressed, so
that we might be able to examine his spine. We then
found that there was disease, with slight displacement,
between the sixth and seventh dorsal vertebre, and
pressure upon these vertebra produced the pain in front.
The child could give us no explanation of the symptoms.
No known accident had occurred. The real cause of this
patient’s symptoms was now apparent, and by putting the
boy upon a hair-mattress on his back—that is, by giving
the spine rest—during four or five months, he got quite
well, without any local application to the spine. The
improvement began immediately on his lying down, and
it was steady and permanent. He only took some cod-
liver oil. Since then he has had no return of his symptoms,
and is now grown up a healthy lad.

I mention this case for' the purpose of showing that lapse
of time, and the accidental casualties of life, have not
induced the reappearance of the disease, and of ﬂlspla}rm g
how much useful information we may obtain in practice
by a precise examination of the exact seat of pain under
these circumstances.

About two years ago Dr. Addison was requested to see a
gentleman’s son who was then at the Westminster School,
and who, it was thought, had been suffering from some-
thing wrong in his abdomen, for he had pain at the pit of
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the stomach and occasional vomiting. Observing that the
tongue and other circumstances did not indicate much
serious disturbance in the neighbourhood of the liver,
stomach, duodenum, and other parts in that locality, he
s Egestmi that there might be something amiss with the
spine. 1 was therefore requested to see the lad with Dr.
Addison. I found that he had precisely the same pains
(as those observed in Mr. Ray’s case, to which I have been
referring), over the pit of the stomach, and that he was
easy when lying in bed. We believed we recogmsed disease
of the spine exactly between the sixth and seventh dorsal
vertebrze. Al the stomach medicines were entirely put
aside. He was made to lie down on a bed, sofa, or couch
in the drawing-room for two or three months nearly un-
interruptedly, and from that time he got perfectly well.
No cause could be made out for the disease of the spine,
except that, as he was a tall, growing lad, it might have
been induced by sitting daily too long, without any support
to his back, upon a form at the Westminster School. ~ The
source of the mischief was here accurately diagnosed by
observing the precise position of the pain, There was no
evidence of a local inflammatory condition where the pain
was expressed. It was clearly a pain dependent upon a
cause situated remotely from the point of manifestation.
Tracing the pains backwards, we came to the seat of the
disease, and then, by adopting rest as an agent, the boy
was ultimately cured. :

Some time since I saw a gentleman, who was brought
to me by a surgeon, complaining of something wrong in
his back. I was not told what it was, but was requested
to examine him. I asked the patient whether he felt any
pain. He said, “ Yes, I have pain hereabouts,” pointing
to the distribution of the fourth and fifth dorsal nerves on
- the chest. The pain was on one side only, not symmetrical,
which led me to conclude that the cause was one-sided.
Upon tracing the posterior course of the fourth dorsal
nerve towards the spine, I recognised a distinct aneurismal
bruit. This led me to conclude, as a physician had done
before, that the patient was the subject of aneurism. I
mention this case, not for the purpose of prolonging, or
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parading unduly, the subject, but merely to show what
precision this method of examination gives.

If a patient complains of pain on the surface of the
body, it must be expressed by the nerve which resides
there; there is no other structure that can express it, and
somewhere in the course of its distribution between its
peripheral termination and its central, spinal or cerebral,
origin the precise cause of the pain expressed on the
surface must be sitnated.



Yl AND THE DIAGNOSTIC VALUE OF PAIN, 91

LECTURE V.

BYMMETRICAL SUPERFICIAL PAINS INDICATE A CENTRAL, OR BILATERAL
AND UNILATERAL PAINS A ONE-SIDED, CAUSE—CASES OF DISEASED SPINE
WITH 8YMMETRICAL ABDOMINAL PAINS—WITH FAIN ON THE BACK OF
THE HEAD—FAIN OVER THE LEFT SHOULDER AND IN LEFT ARM—WITH
L0583 OF POWER AND BENSATION IN THE LIMBS—WITH IMPENDING
DEATH FROM FPRESSURE ON BPINAL MARROW, CURED BY REST—FATAL
CAZES—PORTIONS OF ATLAS AND AXIS EXPELLED BY POST-FHARYIN-
GEAL ABRCESS—ANCHYLOSIZS OF BOTH TEMFPORO-MAXTLLARY ARTICU-
LATIONS—FPATIENT SURVIVING FOURTEEN YEARS AFTER INJURY TO
THE CERVICAL VERTEBRE PRODUCING PARALYSIS OF UPPER AND LOWER
EXTREEMITIES.

WueN referring to the subject of pain, in my previous
lecture, I endeavoured to show its value as a means of
diagnosis, with especial reference to the detection of disease
gituated remotely from the part where the pain is ex-
pressed. I have little doubt that my observations seemed
to be rather wide of the ultimate object which I had in
view—viz. the consideration of pain in its relation to the
diseases of the spine. But I must claim your indulgence
when I remind you that part of the object of these lectures
is to consider the influence of physiological as well as
mechanical rest; therefore, the point which I brought
before you, in relation to the fifth nerve, was, I think,
within the area of my intention, as an evidence of
physiological disturbance leading to remotely situated
structural disturbance. I will now, however, confine my
observations to the subject of pain as a local symptom in its
relation to diseases of the spine. In order to carry your
attention with me, I will, for the sake of brevity, endeavour
to reduce my views to the form of a proposition—a propo-
sition admitting of qualification, it is true, but it may assist
your apprehension of my meaning. I would state, then,—

That superficial pains on both sides of the body, which are
symmetrical, imply an origin or cause the seat of which 1is
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central or bilateral ; and that unilateral pain implies a seat
of origin which is one-gided, and as a rule exists on the same
side of the body as the pain.

Associated with disease in the lower cervieal, or the
lumbar or dorsal vertebrse, the pains are almost always
symmetrical, whilst in diseases between the occiput and
atlas, or between the atlas and the second vertebree, it often
happens that the pains are unilateral, or one-sided. The
probable ground of this peculiarity is, that the disease of
the spine which occurs between the occiput and first ver-
tebra, or between the first and second vertebra, may
attack and confine itself to one of the joints between these
bones; whilst a disease of the other vertebra generally
involves the whole of the body, or the whule of the
intervertebral substance.

I detailed in my last lecture two or three cases showing
that, notwithstanding the strikingly marked symmetry of
these spinal pains on the surface of the body, especially
over the abdomen, they were not properly interpreted, and
consequently that such cases were often treated erroneously
by being thought to depend upon some abdominal dis-
turbance. I will now mention two or three other cases of
a similar description. One is very characteristic, and I have
the notes of it from the gentleman in attendance. I pur-
posely abstain from mentioning the name or the locality.

Case of Diseased Spine, with Symmetrical Abdominal Pains.

E. A , aged four years and a half, a moderately
robust girl, with a rather strumous diathesis, always en-
joyed good health until about a year ago, when she began
to lose flesh; her face became anxious, she stooped a
little in walking, complained of symmetrical pains in her
belly, and soon became fatigued. She was under medical
treatment for some time for the supposed abdominal
affection without benefit. In consequence of the continu-
ance of these symptoms, she was sent to the sea-side.
The surgeon there in attendance assured the parents that
she was suffering from aslight stomach derangement, and
physicked her accordingly. One month subsequently to
this period the child returned home much reduced in
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strength and flesh, and unable to walk about, from
spasmodic pinching pain in the abdomen, which doubled
her up.” In a short time, however, havmg been kept
quiet in bed, she recovered her flesh and strength, so as
to be enabled to walk about a little without pain. Quickly
again all the untoward symptoms supervened; the abdo-
men became large and tumid, bowels irregular, with pain
in the belly, as if a cord were tied around the abdomen.
(Thlﬂ sensation of a cord around the ahdomen is very
ificant, and is usually suggestive of spinal mischief.®
A gentleman whom I saw from the mneighbourhood of
Norwich, with a disease of the spine, in deta,i]ing his case
to me said, *“ Did you ever see any of those Italian fellows,
with monkeys on boards, dancing to music, with a cord
or piece of leather strapped right around their belly and
loins? That is just how I felt ”—giving one an idea of
the pinching and contracted condition of the abdomen
which he had experienced.) The advice of another
surgeon was obtained, who assured the parents that the
mesenteric glands were affected. The urine was at that
time phosphatic and ammoniacal. She was allowed to go
about as usual. In a shert time the alteration and un-
steadiness of gait became more marked, and the other
symptoms continuing, she was taken to London to see a
surgeon (not myself), who told the parents that the child
was suffering from angular curvature of the spine. The
child was placed in a recumbent position, and I was
consulted. I saw this patient on the 19th of March,
1860, when there was evidence of disease of the e1g]1t}1
and ninth dorsal vertebra, with slight projection back-
wards. The urine was now healthy. TUninterrupted rest
in the recumbent position was ordered, with no medicine
at all. It had recently been remembered (this is one of
the important points) that the child, abont a year before,
fell out of bed upn her back—a distance of about two
feet—and that her abdominal symptoms began about three

* Very similar sensations—as pointed out by Dr. Buzzard, Lancet,
Ap. 5th, 1879, of sharp pains like knives around the trunk, increased
by movement, and a numbed feeling about the belly, may be produced
by a gummatvns meningitis |L.1|1ﬂ' pressure upon the posterior roots
of some of the spinal nerves. —[Ln]
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months afterwards. This I take as another illustration
of what I have generally found, that almost all these
diseases of the spine are the result of slight accidents
overlocked. On the 15th of May the child was lying
down, and was reported to be in excellent health and
spirits, having no untoward symptoms. It was then
intended that the child should lie down two or three
months longer, and we assumed that, if on resumin
exercise it was gradual and steady, she would be cured,
and cured by rest.

A little while ago, Mr. Sewell, a surgeon in Lambeth,
reminded me of a late case that I had seen with him nine
yearsago. It was the case of a little girl, six yeais of age,
with symptoms as nearly as possible like those I have
just detailed. There was disease in the lower dorsal verte-
bree, with slight projection backwards, and a psoas abscess
fluctuating just below Poupart’s ligament. She got per-
fectly well by six months’ rest, and the abscess has never
shown itself since. It gradually receded: I presume it
has been absorbed. She is now at school, perfectly well
in every respect, except a slight vertebral deformity.

I direct your attention to these two or three cases
especially, because in childhood there is oftentimes very
great difficulty in detecting the real position of the pain of
which such young children eomplain. When we see an
adult, or a person advanced in life, he is able to express
the precise position of the pain which he feels, and may,
perhaps, be able to indicate the depth of the pain, so as to
enable us to get at the real cause.

No cases of diseased spine are so immediately dangerous
to life as those in the upper part of the cervical 1egion,
especially if situated between the first and second cervical
vertebrae. I believe if surgeons will examine carefully the
pains of which such patients complain, and use them as a
means towards the right interpretation of the probable seat
of the real disease, and then adopt, in a most positive and
determined manner, the proper treatment by rest, the
majority of these cases will do well.

I shall now endeavour to sustain this opinion by detail-
ing sBome cases.
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Disease of the Spine, with Paing on the Back of the Head.

About fourteen years ago I saw, in consultation with the
late Dr. Bright, a gentleman, aged twenty-eight, who had
been suffering for some time from pain at the back part of
his head, which was thought to be rheumatic, and had
been treated medically without any benefit. The cause
of the pain was the question to be decided. Dr. Bright
entertained an opinion that pain at the back of the head
resulted smnetimes from the close proximity of the vertebral
artery to the sub-occipital nerve between the occiput and
the atlas, or to the great occipital nerve, between the atlas
and axis, and that the pressure of the artery upon one of
these nerves produced the pain at the back of the head.
This is the chief reason for my mentioning this individual
case, because I believe the explanation will not hold good
as regards the sub-occipital nerve, for that nerve normally
rarely sends any filaments to the skin beyond the muscles :
indeed, it is chiefly a metor nerve.* The great occipital

* No doubt this statement is correet for most cases, and receives
support from the fact that in the sub-oecipital nerve the relative size of
the roots is exceptional, the anterior being larger than the posterior.
But in the absence of any cutaneous offset there is invariably a branch
of communication between the posterior division of the sub-oceipi-
tal nerve and the great occipital, over the posterior surface of the
inferior oblique. By thisany irritation of the nerve, as it lies in relation
to the vertebral artery, might reach tlie greal occipital and so the
gealp. Dr. Bright's cases of diseased arteries of the brain with pain on
the oceiput will be found in the 1st vol. of the Guy’s Hosp. Rep.; the
following passage will be found at p. 12 :—* The probability of such a
change having taken place in the vessels is considerably increased in
each of these cases, because the occipital pain has been a prominent
gymptom ; and further, this pain would, of itself, chiefly direct our
suspicions to disease of the vertebral arteries ; for, if we turn our atten-
tion to the position of the sub-oceipital and two superior cervical nerves,
relatively to the vertebral artery, we shall perceive that the sub-
occipital nerve lies side by side with the artery where the latter makes
its turn in the groove of the upper edge of the atlas; and that the
second cervieal nerve, on issuing from the spinal ecanal, passes close to
the artery. When these circumstances are borne in mind, we shall find
no difficulty in admitting the high probability that if the artery be-
come diseased it may directly excite pain and irritation in parts to
which the sub-occipital and second cervical nerves are distributed, and
gimilarly affect those supplied by the great oceipital.” . . . With these
cases of Dr. Bright should be read a paper by Dr. Ramskill (Lond.
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nerve supplied the skin where the pain was felt by this
gentleman (vide Fig. 12, a'), and on tracing this nerve
towards the spine, we came to the cause—viz. disease
between the first and second cervical vertebrsee. The
patient was ultimately cured by continued rest in the
nearly horizontal position; the cure, however, consisted in
complete anchylosis of the bones, and a fixed neck, with
the head turned somewhat downwards and towards the
left side. This patient died from pulmonary consumption
twelve years after his rccovery from his disease of the
gpine.

Disease of the Spine, with Pain at the Back of the Head
and over the Left Shoulder and in Left Arm.

In the autumn of 1857 I was consulted by a lady from
one of the Midland Counties, respecting a pain she
experienced on the back of her head and ear, and upon the
shoulder of the left side, accompanied by luss of power, and
painin her left arm. I was told that these symptoms had
come on about Christmas-time of the past year, without
any known cause. She had from the first submitted to
constant medical treatment, and not improving, had been

Hosp. Rep. 1864) on cases of dilatation of the left ventricle of the heart,
associated with difficulty of aiticulation, and with sub-oecipital pain.
In this paper Dr. Ramskill makes use of the same reasonings as Dr.
Bright to suggest how disease in the vertebral artery may produce
difliculty of articulation : for the hypoglossal nerve lies in the same
relative position above the artery that the sub-occipital nerve does
below it. The paper ends thus: *“ There are cases of diseased arteries
leading to hemiplegia, to apoplexy, and to other cercbral lesions, which
tirst show themselves by an altered condition of the vertebral artery
manifested by sub-oceipital puain, and by difficult articulation. Some
disease of arteries may be expected at a mature age varyving with the
constitutional tendencies and mode of life of the individual; but the
mischisf arising from such disea-e in the arterial tunics is hastened by
certain forms of heart disease, of which weakness or dilatation isa chief
characteristic. In some cases it may be associated with fatty de-
generation, in others with simple dilatation, with or without valvular
disease. In such cases, remedies should be addressed to the heart, and
an improvement in its action will be followed by a corresponding
arrest in the sub-occipital pain and difficult articulation, and by a
postponement, at least, of the coming apoplexy, hemiplegia, or the
eercbral lesion.” —[Ep.]
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then sent to Cromer, on the Norfulk coast, to improve her
general health, and with the hope of getting rid of these
supposed hysterical or rheumaticsymptoms. She remained
at the sea-side during the whole of the summer without
any benefit. When I saw this lady, in the autumn of
1857, her age was about thirty ; she had pains on the left
side of the back of the head, and behind the ear; pain
over the clavicle and shoulder ; pain, with loss of power,
in the left arm; pain deep in the neck on pressing the
head directly downwards upon the spine, and on rotating
the head ; some fulness and tenderness on pressure about
the first, second, and third cervical vertebree, especially on
the left side. She could not take walking exeicise in
consequence of the increasing severity of all the symptoms.
She had almost sleepless nights, and her appetite was very
bad. Expecting to learn that she had had some accident,
I was particular in my enquiries on that head, but nothing
of the kind was admitted by the patient. It was obvious
that there existed some disease or injury of the spine
affecting the occipital nerves (see Fig. 12, d/, b'), the third
cervical nerves, and the nerves forming the left brachial
plexus. As far as I could interpret the case, rest appeared
to be the proper remedy. The patient maintained almost
uninterruptedly the recumbent position during nearly
three months, two sandbags being placed, one on each side
of the head. You will excuse my bringing forward these
sand-bags, but they are not sufficiently used. They are
useful in cases of fracture, for the purpose of sustaining
the fractured parts in a right position. They are aleo
extremely ureful in the kind of case which I am now
detailing, and eminently serviceable in cases of disease of
the spine in children, when situated high in the neck.
Every practical surgeon knows how difficult it is to keep
the neck and head of a child quiet and in the recumbent
position, when suffering from disease of the cervical portion
of the spine. I know of no simple mechanical means
answering this purpose so well as sand-bags, made of bed-
tick, and about three-fourths filled with dry sand. One is
to be placed on each side, close to the head and neck, so
as to be moulded to them, in order to keep the head
straight and to render lateral or rotatory movements
H
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impossible. As I bave said, two heavy sand-bags were
placed, one on each side, upon the pillow, supporting the
head of this lady. The only medicine employed was one-
sixteenth of a grain of bichloride of mercury twice a day,
during about two months. At the expiration of three
months the patient had lost all pain and tenderness, and
had regained the use of the arm, neither did pressure nor
rotation of the head induce pain. The fulness in the neck
had also disappeared.

I might here refer to what I have already alluded to,
when speaking of inflammatory effusions, and endeavouring
to show that the effusion of lymph, associated with local
disease, really acts as a splint to secure local rest to diseased
parts, and so aids recovery. In the case now under con-
sideration this is the interpretation of the fulness of the
neck during the persistence of the disease, and its dis-
appearance when the original disease was removed. It is
the same with disease of the larger joints of the body
when a cure is effected with or without anchylosis: all the
surrounding lymph that has been poured out for a great
length of time, and which secemed to promise to be very
enduring, entirely disappears. Its object was to act as a
temporary splint, to keep the parts quiet ; that duty having
been performed, the splint of lymph is no longer required,
and it is absorbed, just like the temporary effusion, or
callus, in the case of fracture. To conclude the case before
us : this lady left town, aud afterwards reported herself
quite well.

I may here add that this patient was accompanied by a
lady who was very anxious to know whether her friend
W nuld get well. There was an iniensity in her anxiety
which I could not understind; for che really shook with
fear when she looked forward to the PGSSIblllt}" of the
death of the patient. The real cause of the patient’s
symptoms, and of this anxiety, was afterwards explained
to me. The disease in the neck was produced by a blow
playfully given by this other lady, with a bolster or
cushion, upon the left side of the head of the patient,
which _’Fm:'m‘r::l*;r displaced it laterally. These two ladies
had been reading with each other something about the
wars of the houses of York and Lancaster. One seized
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a red and the other a white rose, and they had a lattle of
the bolsters instead of the battle of the roses. My patient
(the white rose) was struck down, and so York fell—
upon the carpet, and was unconscious for some little time.
She had, as reported to herself, a sort of struggling fit.
On recovery she was put to bed, and in a day or two
nothing remained of the accident except some tenderness
in the upper part of the neck; but soon afterwards the
symptoms already described came on.

This patient had been under treatment nine months,
getiing worse the whole time. At first I experienced
great difficulty in persnading her as to the necessity or
advantage of her lying down ; but having felt considerable
relief to all her puinful symptoms in about a fortnight,
she then made no further opposition to the adoption of
rest to the spine and head by lying down. This patient
was certainly perfectly cured, and rest, so far as 1 counld
interpret it, was the sole important.element em| loyed to
aid and secure her recover

The next case is that of a surgeon, who wns in the yacht
of another gentleman. Running along from one part of
the ship to another (I donot attempt to mention the names
of the parts, lest I should make some very ridiculous
mistake), he struck his head against the top of a door, and
was thrown backwards with gleat force. Very shortly
afterwards he had pain in the distribution of the occipital
nerves at the back part of the head and the back of the
neck (vide Fig. 12, a' 1'). Six weeks from that time (he
still eontinued in the yacht), having experienced some
increasing pain, and heard and felt a grating sensation in
his neck, he was somewhat alarmed, and came to me,
suffering from pains indicating disease of the second or
third cervical vertebra. He was ultimately cured by
lying down—that is, by rest. On the 8th of February
last he came to me perfectly well, and he says that he
was quite cured by rest.

The anatomical diagrams (Figs. 14 and 15) were taken
from dissections made by myself many years ago, and 1
merely refer to them as they point out the relation of the
occipital bone, the atlas, and the vertebra dentata, and
the various ligaments associated with the upper cervical

H 2
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vertebree. These are the strong means employed by Nature
to support the head and neck, and at the same time to
permit flexion, extension, and rotation of the head.

Disease of the Spine, Pain at the Back of the Head, with Loss
of Power and Sensation in the Limbs.

On the 28th of February, 1858, I was requested to see
Mrs. S , aged forty-five. I found her sitting in a large
high-backed arm-chair, supported by pillows, with her
Liead resting upon the side of the chair, unable to rise from
her seat. I ascertained the following faects from her
husband, and partly from herself. Her voice was very
feeble, and her breath extremely short. During several
months back, she had been suffering from pains in both
arms and weakness of both legs, accompanied by pains in
the neck and shoulders. She had been under medical
treatment during the, whole time, and had consulted a
physician and an hospital surgeon. Both, according to the
patient’s report, considered the case as one of rheumatism
or neuralgia, and ordered her to take walking exercise
daily : one of them said two hours daily; the other, as
much as possible. Iodide of potassium, colechicum, and
opium to relieve the pains, had been freely administered.
The pains were really terrific (that was her own descrip-
tion) in the arms at night, generally commencicg about
twelve, and continuing until four in the morning, when
she T suall} dropped off into a short sleep. The dropping
off to sleep atany time induced jumpings and startings of
the limbs. Thisis a pretty constant concomitant symptom
when the central portion of the spinal marrow is involved
in the mischief, that being the very seat of the excito-
motory function, as regards the spinal marrow. All her
sufferings were increasing in severity and in danger up to
the day I saw her sitting in the chair, when she presented
the following symptoms: Loss of sensation in both arms,
so that the prick of a pin was not felt (this I examined
carefully myself). Both arms were nearly paralysed. She
could move the fingers slightly, but could not lift either
hand or arm, and was obliged to be fed by her daughter ;
this condition had been coming on nearly four months. In
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both legs sensation was much diminished, and they were
partly paralysed. She could neither walk nor stand, and
was therefore carried from place to place. Both the upper
and lower extremities were swollen from venous congestion,
but not cedematous; this seemed to depend upon the
difficulty experienced in her respiration, which interfered
with the transmission of the blood from the right to the
left side of the heart, and so caused venous congestion in
the veins tributary to the vens cavie. This, I believe,
explained the accummulation of blood observable in the
arms and legs and on the surface of the face, for the latter
was swollen and the veins full. The voice had become
gradually more and more feeble, and deglutition was
difficult—indeed, sometimes so difficult that she was afraid
of being choked. She could not move her tongue freely,
nor protrude it; hence her articulation was very imperfect.
(I think we may fairly infer, from the difficult movements
of the tongue, that the hypoglossal nerve, which is attached
to the medulla oblongata, must have heen implicated in
the mischief.) There was no paralysis of the face, no loss
of power, no pain, no loss of sensation in the distribution
of the fifth nerve. The movements of the eyes were
normal. There was exquisite pain and some tenderness at
the back of the head, extending to the vertex on both sides
of the median line posteriorly (vide Kig. 12, a'). (This,
you see, marks pretty accurately the distribution of the
great occipital nerves; therefore, if any pain be expressed
in that neighbourhood, it must be referred to the great
occipital nerves.) There were pains at the back of both
ears (within the distribution of the small occipital nerve),
but more especially upon the right ear (vide Fig. 12, b').
There was no pain in front of the ears, or in the external
auditory canals. (This is in accordance with the fitfth
nerve being free from implication.) The head was inclined
to fall forwards, and, indeed, she found it impossible to
keep it up without artificial support of some kind. On
pressing the head direetly downwards upon the spine, and
attempting to rotate the head upon the spine, she could
not bear it. She became nearly pulseless and fainted, and
the limbs tremulous and agitated. Weimmediately placed
her upon the floor of the room. I thought she was dead,
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but she very slowly recovered. The neck, from immediately
below the occiput to opposite the first, second, and third
cervical vertebree, was a little swollen, and painful on
direct pressure; bowels very much constipated ; micturi-
tion very difficult and tedious, the urine of a strong,
pungent, ammoniacal odour. The patient could not
recollect any mischief having occurred to the neck; but
she remembered she had frequently experienced pain in
the neck and head in trying to take any weighty things
from high shelves. I will not detain you with the full
details of the case. It is a very important one, not only
in regard to its actual character, but as having been over-
looked by the physician and surgeon who were first
consulted.

Believing the disease in this case to be seated about the
first and second cervical vertebree, that all the symptoms
were explicable upon such a supposition, and that the
only possible remedy was absolute and long-continued rest
to the spine, I directed her to be placed in bed flat upon
her back immediately ; and I Jid not leave the house until
it was done. A small, firm pillow was put under the neck,
and, in the evening of the same day, two large, half-filled
bags of sand were placed, one on each side of the head
and neck, to prevent any lateral movement of the head.
She was not to be disturbed from the horizontal position
for any purpose whatever; the bowels were to be relieved
by enemata, and the urine to be drawn off if necessary.
As the exact and methodical arrangement of a patient
suffering from disease of the upper cervical vertebra is a
matter of great importance, I have placed before you a
drawing (T'ig. 14) of a vertical and nearly median section
of the head, brain, spine, and spinal marrow, for the
purpose of enabling me to explain and illustrate the
necessity of placing the patient in a properly sustained
position in bed. The drawing is copied from a recent
dissection made for this object.

The patient was placed with her back flat on her bed,
This position brought on extieme difficulty in her breath-
ing. Whilst she was still in the recumbent position, and
breathing with difficulty, I placed my hand underneath
the neck, and lifted upwards and forwards that part of



m__ur.. 14,

Lougitudinal section of a head, spine, &c., op right side of the medlan line;

the body recumbant, Those paits of the drawing onuy are lettered which
have reference to the cases of diseased spine which are described in the
lecture. @, Pons Varolii. b, Medulla oblongata. ¢, 8pinal marrow, ter-
minating orposite the spice between the first and second lumbar vere
tebie,  d, DBase of skull formed by occipital and sphienoid bougs, e, Atlus,

or first eervial vertebra. f, Axis, or second cervioal vertebra, with its
pscending or odontoid process interposed between the atlas and the
medulla oblongata. m, Thin pillow placed under acciput. n, Thicker
pillow, supporting the hollow of the neck, 8o as to prevent the second
vertebrp falling backwards upon the medulla oblongata. ¢. Six lumbar
vertebrm, as found in the body dissected, p, Sacrum,



104 THE THERAPEUTIC INFLUENCE OF REST  [Lzcr.

the spine. The sense of suffocation became at once much
diminished (I had observed the same circumstance before,
in another patient who had disease of the highest part of
the spine), and I had therefore a small firm pillow put
underneath the neck, which supported it very perfectly.
This is a very important fact, because I think I have
known at least two persons who were destroyed in con-
sequence of this little point not having been attended to.

1f the ligaments between the first and second verteb:z
and the occipital bone be destroyed, and you have nothing
to support the great posterior concavity, or hollow of the
neck, this part of the spine gravitates; the odontoid
process sinks or falls, and presses upon the lower part
of the medulla oblongata. (See Fig. 14.) By putting
something (s1y a small firm pillow) underneath the neck,
we lift up the body of the second vertebra, and remove
the odontoid process from the lower part of the medulla
oblongata, and thus prevent the fatal results of pressure
upon it.

I have here another sketch (Fig. 15) taken from the
same dissection as Fig. 14; but in this instance the
ligaments between the second vertebra, the atlas, and the
occipital bone have been purposely divided, and I believe
it fairly represents the condition of the parts which caused
the death of one of the patients to whose case I shall
presently allude. In the sketch before you, all the before-
mentioned ligaments have been cut away. If a dead body,
thus prepared, be placed in the recumbent position, without
mechanical support to the hollow of the neck, the second
vertebra, with its odontoid process, falls towards the
medulla oblongata, and makes pressure upon it, or if a
dead body, so prepared, be placed in the sitting or erect
posture, the head has an immediate tendency to fall
forwards, and to impale the medulla oblongata upon the
odontoid process, which, as you may see, strikes exactly
upon the medulla oblongata. This is the wvital part
of the cerebro-spinal axis, because it superintends the
respiratory process; and thus it happens that patients so
circumstanced are killed immediately.

In the patient’s case to the details of which I have been
directing your attention, a small pillow was placed under
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the cervical portion of the spine, by which we were enabled
to lift up the odontoid process away from the meduila
oblongata, and maintain the latter in a state of compa-

Hgl lﬁi

Sketch of a dissection, showing the head falling forwards, as happens in some cases
of destruction of the ligaments, assecialed with dizease of the joints between
the atlas and axis and occipital bones. The heid and atlas inclining forwards,
and leaving the second wertebra in its proper position, erush the medualla
oblongata upon the odontoid process of the second vertebra, and so cause sudden
or instant death. @, Pone Varolii. b, Medulla cblongata, ¢, Spinal marrow.
d, Base of skull, formed by cccipital and sphencid boues, e, Atlas, or first
cervical vertebra. f, Axis, or seco d cervical vertebra with its aseending
odontoid process, These bones are here shown widely separated, as the result of
the divieion of the ligaments between them.

rative security from pressure. I repeat, that when this
patient was lying flat upon the bed, she could scarcely
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breathe, but as soon as I put my hand behind the neck
and lifted up the odontoid process, she was nearly free
from dyspneea. It was obvious that her condition neces-
sitated her lying down upon her back for some consider-
able time.

This patient was ordered one-sixteenth of a grain of
bichloride of mercury, and one drachm of tineture of bark,
to be taken twice or thrice daily in a wineglassful of water,
and sufficient laudanum, when required, fo procure sleep.
At the expiration of a month she had regained her voice
and her power of articulation and den'lutltmn her pains
were lessened, she could sleep more, and all the other
symptoms, with her general health, were slightly improved,
but not much so. She had found the sand-bags very
comfortable ; their lateral support to the head and neck
appeared to give her confidence, especially in going to
sleep. She remained lying down, and in the same posi-
tion, almost without stirrin g, during seventeen weeks,
unintermptedly. At the expiration of that time, all her
symptoms were so much relieved, that it was thought safe
to alluw her to be raised a little in bed, more and more,
but by slow degrees, every two or three days for about ten
mlnutes, with the head supported. About two months
afterwards, she was permitted to sit for a short time in a
chair, but still with the head supported. She had now
regained her power over her limbs, was nearly free from
numbness, and had little or no pain on moving the head.
Walking exercise, to be carefully and gradually increased,
was therefore allowed. After some little time, gaining
strength and confidence in herself, she extended her walk
into her garden, and remained in it until she became so
fatigued and exhausted that she lost all muscular power,
and was obliged to be carried in-doors. The pain in the
neck and back of the head, and other old symptoms,
again manifested themselves slightly. She then deter-
mined that she would not go out of doors during the next
five months. I did not advise it, but she said she would
lie down more or less during the whole winter, and get
up with the spring of the year. During the winter she was
loosely and warmly dressed, got up daily, but spent most
of her time recumbent upon the bed or sofa, with her
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quiet, comforting companions, the sand-bags, relying on
the influence of rest for her recovery, which was slowly
but progressively accomplished.

I saw the patient myself on the 2nd of March, 1860.
She told me she had been well during many months, and
occupied, as usual, in her household duties. She rides in
omnibuses, walks well, and bhas nothing to complain of
except some little weakness and stiffness in her neck, for
which she is to wear a stiff collar.

Here is a case which puts rest in a very trinmphant
position. I think we may say that the life of this patient
was saved by opportune rest. Her early painful symptoms
at the back part of the head were not appreciated or
regarded in their proper diagnosticlight. Had these pains
been recognised, and rightly interpreted, by those whom
she consulted at an earlier period of her disease, the
imminent danger to the life of this patient might have
been averted, and much of the delay, associated with her
continued lying down, avoided.

And here I am reminded of a contrivance adopted by a
patient of mine living in the country, and suffering fromn
disease of the spine, which compelled him to be on his
back during many months. He ultimately got well, and
is now fully occupied in business. The ceiling of his
capacious and comfortable room was, as usual, white.
I had occasion to see him a few weeks after his first
lying down, and on entering his room I was surprised to
observe the ceiling covered with green gauze. I asked
what was the matter, and he said, “The fact is, lying on
my back, and looking at the white ceiling all day long,
became so distressing and irksome to my eyes and brain,
that I could bear it no longer. I knew, from experience,
that I could look upon a green field all day long without
tiring, and therefore I have had the ceiling covered with
green ganze, and since then I have had no difficulty at
all.” This was a slight practical hint which T thought
worth recording.
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Case of Diseased Spine, with severe Pain upon the Back of
the Head ; impending Death from Pressure upon the
Spinal Marrﬂw cured.

I must now briefly refer to the particvlars of another
- case somewhat like the foregoing. In 1850, I was re-

quested by Dr. Addison to see with him one of his hospital
patients, a young woman suffering from disease of the
upper part of the spine, the result probably of acecident.
This was subsequently ascertained to be the fact. I found
her almost pulseless, with great distress in breathing, loss
of voice, inability to swallow, and mnearly complete
paralysis of the arms and legs, She had had from the
early part of her illness severe pains spread over the back
of her head and neck, increased on pressing the head
downwards upon the spine, and on rotating it upon the
spine. Her symptoms had gradually arrived at this stage
of danger without benefit from medical treatment. I
might here say that the difficulty of breathing and deglu-
tition had so greatly increased of late, that it was thought
necessary, or to her advantage, to lift her up more and
more in the bed ; but the change of posture seemed only
to add to her distress in breathing and swallowing.
These were the difficulties for which my assistance was
requested. She was then propped up in bed by pillows
at her back, with her head inclined somewhat forward,
or drnpmng upon the chest, As the impediment to
swallowing was almost an insurmountable difficulty, I
was desired to examine the throat, but I could not discover
anything wrong in it. It was our opinion that her life
was in imminent or perhaps instant danger; she was
paralysed, and could not swallow; her voice was ex-
cessively feeble and the pulse scar cely perceptible; she
hardly breathed at all and was not quite conscious. It
was evident that something must be done without delay.
Believing that her symptoms resulted from the odontoid
process of the second vertebra pressing upon the spinal
marrow, close to the medulla oblongata, I advised that she
should be made to lie down immediately. On saying to
her, “ You must lie down in bed,” she rveplied, in the
smallest possible voice, ¢ Then I shall certainly be killed ;
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I can’t get my breath.” Seeing there was no time for
contention, I tuld her our opinion was, that if not placed
horizontally in bed she would in all probability die in a
very few minutes. Being paralysed, or mnearly so, she
could offer no resistance to my purpose; and I shall never
forget the weight of the responsibility when I took hold
of her, desired the pillows to be removed from her back,
and, supporting her head and shoulders in my arms,
slowly placed her upon her back, nearly flat upon the bed,
with her head nupon a thin pillow, some additional support
to the hollow of the neck, and two sand-bags, one on each
side of the head, to prevent lateral or rolling motion.

Here was a patient in the greatest possible danger, and
I do not hesitate to express the opinion that if the head
had fallen forward, say half an inch, she would have died
in an instant. Her sense of suffocation was soon relieved
by the horizintal position, and she remained lying down
during six months uninterruptedly, at the end of which
time all the serious symptoms had disappeared. She was
then allowed to move about the ward with cantion, and a
few months afierwards left the hospital well, with the
exception of a stiff neck, most probably depending on
anchylosis or bony union between the atlas and the axis.
In this case, nothing but complete rest was employed as a
remedy ; rest was the only element of success in the treat-
ment, and I think it isa very striking example of its power
to prolong life, by enabling Nature to repair her injuries
undisturbed.

Case of Diseased Spine, with severe Pain upon the Back of the
Head ; sudden Death of the Patient.

I will now direct your attention to another case of
digeased cervical vertebrse, which terminated in sudden
death. It is that of a little child, five years and five
months old, seen by me in 1841. She was a small, delicate,
unhealthy girl. She had been accustomed to ride a good
deal in the country wirh her mother in an open carriage,
and was thought in that way to have caught a cold in the
back of the neck, which became gradually stiff and swollen,
accompanied by pains in the head and neck, These pains
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were believed to be rheumatic, and the treatment employed
had reference only to that impression, which was supposed
to be supported by some pain experienced in the limbs,
with cramps and stiffness in walking., She frequently
suffered from fever and loss of appetite, and had been
under medical treatment during many weeks, the symptoms
slowly increasing in severity. The mother told me after-
wards that she had thought her an obstinate child, and
that she sometimes threatened to punish or tv shake her
well, because she would not take her food. I have no
doubt if she had done so she would have killed the child.
Upon careful examination, I thought I made out the case
to be one of disease between the first and second cervical
vertebrze, or thereabouts. I say therealouts, because the
parts were too much swollen and too painful to admit of a
more accurate local investigation. There was pain at the
back part of the head, in the course of the great occipital
nerve; pain behind the ear, in the course of the great auri-
cular, and of the small Gcclpltal pain in the higher part
of the neck, on rotation of the vertebrze upon each other;
and pain in the same vertebrae, probably the first, second,
and third, by pressing the bones upon each other. She
had some difficulty in deglutition, and the voice had lately
changed its character and become more feeble, indicating
that the pneumogastric nerves, and possibly the spinal
accessory, were involved in the mischief, Thus having, in
common with the surgeon in attendance, recognised the real
nature of the case, I gave directions that the child should
be placed upon her back, with her head resting upon a thin
pillow, and some additional support to the nape of the neck,
each side of the head to be supported by sand-bags, so as
to prevent any lateral or rofary movement in the neck. It
was plain that if the life of the child was to be prolonged
or saved, it could only be accomplished by long-continued
rest to the spine: and for the purpose of securing easy
rest to the little patient, a water-bed was sent fromn London,
and the child was safely placed upon it, with the sand-bags
extending from the shoulders to beyond the head. In
about a fortnight, the nurse specially appointed to attend
the child, finding that her rest at night was now so calm
and quiet, that she was so free from pain and fever, that
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her appetite and power of swallowing were so much im-
proved, as well as her temper, and thinking she was alto-
gether so much better, and willing no doubt to mark her
own penetration, as well as to please the mother by telling
her in the morning what had been done by her little charge
—this meddling and officious woman, instead of giving the
child her breakfast, as usual, without disturbing her head
or neck in the least degree, desired the child to sit up to
breakfast. The child did so: the head fell forwards, and
she was dead. The post-mortem examination proved that
disease exis'ed in the articulations between the first and
second cervical vertebra, that the bones were loose, and
that when the head with the atlas fell forward, pressure
had been made upon the spinal marrow close to and below
the medulla oblongata, at the point of decussation, so that
the child was killed almost instantly, as in pithing animals.
This was a case ini which both the surgeon and Nuture were
completely thwarted. The local disease was considered at
one time to be dependent upon a constitutional or scrofulous
cause ; but I have since understood that it was the result of
a blow given to the little girl by her brother, who struck
her with something he had picked up in the room. It was
not constitutional ; there was no visceral disease of any
kind,

Case of Diseased Spine ; sudden Death of the Patient.

I have here a preparation from Guy’s Museum, which
has no special history attached to it. It marks the great
features of the cause of the fafal accident which happened
in the previous cage, There is disease between the occiput
and the atlas, and also between the atlasand the axis; the
transverse ligament has been forcibly ruptured, or has
given way by structural disintegration, so that the odontoid
process was free and alle to make pressure upon the
medulla oblongata, and thus to kill the patient. The lats
Mr. Mackmuardo informed me that, when attending the
surgical lectures of >ir Astley Cooper, he well remembered
secing a preparation exactly like this, to which Sir Astley
appended the facts, that the man to whom it had belonged
had been long the subject of syphilis, had suffered great
pain in the neck, and that, after eating his dinner, his
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head fell forwards upon the table, and he died instantly.

Fig. 18.

Drawing of a wet preparation of the first and second cervical vertebree in Guy's
Hospital Museum, showing partial uleeration of the articular cartilage upon

the occipital articulations of the atlas, and laceration of the transverse li
ment, which ought to embrace closely the posterior surface of the odontoid
pricess of the axis. a, a, Upper articular surfaces of the atlae—the disease
m re advanced upon the right side than upon the left. b, Odonteid process
of axis. ¢, Ruptured tran-verse lignment, allowing the atlas with the head
.T;rr:f) move farwarﬁ frum the axis. d, Neural arch of atlas. e, Spinous process
axis. '-

He added that the cause of death was pressure made by
the odontoid process of the axis upon the spinal marrow.

Case of Diseased Spine, with Post-pharyngeal Abscess, from
which were expelled portions of the Atlas and Azis.* -

Here (Fig. 17) is another interesting preparation, con-
sisting of two portions of bone : the larger one appears to

* A similar case is recorded by the lite Dr. A. Colles (Pract.
Obeerv. on the Venereal Disease, p. 139). In this case the exfoliation
eonsisted of “ a ring of the atlas with on one side the half, and on the
other c¢ne third of the articulating processes.” The patient here was
syphilitic ; he recovered and survived six years. Another ease of
exfuliation of * the greater part of the anterior arch of theatlas with the
entire articulating surface” will be found recorded by Dr. Wade in the
Med. Chir. Trs., Vol. xxxii. This also cceurred in a syphilitic subject.

—{Fp.]
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be the articular surface of the anterior part of the atlas,
which articulates with the anterior surface of the odontoid
process of the axis ; the other portion, a part of the articular

Fig. 17.

Small portions of an atlas and axis which came from an abscess in the pbarynx,
preserved in Guy's Museum, An atlas is8 introduced for the purpose of com-
parisen—a, The mnormal articular surface upon the atlas, for the odontoid
process—b, Portion of bone from the abscess, believed to be this same articular
surface., ¢, Another portion of bone from the same abscess, believed to have been
detached from the odontoid process

surface probably of the odontoid process. I will now read
to you a short record of this case from the Guy’s Museum
book :—

“ Mrs, G , a patient of Mr. Babington in 1834, a
married woman, who had worked hard at washing, and
been much exposed to cold. Five years before, she had
an attack of pleurisy, but was not aware of having taken
mercury, at least not to saliyation, and she never had
syphilis. Four months previously to her seeking advice.
she began to find her neck stiff, with a pain on the back of
her head. These symptoms increased, until one day, on
coughing, she brought from her mouth a piece of bone, and
subsequently some smaller fragments, and a portion of the
atlas, or first vertebra, seen in the specimen. She was
visited for some months afterwards, when the head was
nearly fixed, and there was a discharging ulcer at the back
of the pharynx. The patient was last seen in October,

I
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1838, when she was in tolerable health, and serving at the
bar of a public-house.”

There are in the anatomical Museums of this metropolis
many pathological specimens of complete bony anchylosis
of the occipital bone, atlas, and axis. Such preparations
show clearly that very important and dangerous disease of
the articulations between these bones must have existed,
and that the patient must have lived some long time after
the disease had been so far remedied by anchylosis.* I have
here upon the table before me several preparations illus-
trative of perfect recovery from disease of this upper part
of the spine by bony anchylosis, but I select for your atten-
tion this example, partly because the lccal repair of the
spine was only in progress at the time of death, but espe-
cially from its displaying also a rare pathological fact—viz.
perfect union between the inferior maxilla and temporal
bones on both sides.

Case of Diseased Spine ; Death ; Anchylosis of both Temporo-

maxillary Articulations.

This head and spine belonged to Charles Davis, a black
from Jamaica. He was admitted into Guy’s Hospital,
October 12th, 1825, under Dr. Bright. Thiee years pre-
viously he slipped down three or four steps into the cabin
of a sloop, and in the fall a fork penetrated toa very small
depth in the back of his neck. He felt no inconvenience
afterwa,rds. Sixteen months before admission he com-
plained of pain in various parts of his limbs, and frequent
inability to move his arms and legs freely. ¢ The headis
always bent ferwards, so that the chin approaches the top
of the sternum. He can nod his head a little, but eannot
turn it. December 6th.—More pain in the shoulder and
neck. 22nd.—Was seized with stiffness and pain in his
feet. 29th.—Pain in his neck increases; he is unable to
walk, and almost to use his arms. He has occasional
cramp in his legs; says he fails in every part of his body.

* For cases in which dislocation of the atlas, either from disease or
injury, was followed by anchylosis, see papers by Sir W. Lawrence, Mr.
Phillipia, and Sir James Paget in the Med. Chr. Trs. vols. xiii., xx., XXx1
—{ED.



V.] AND THE DIAGNOSTIC VALUE OF PAIN, 115

January 2nd.—Speaks less distinctly ; has pain about the
muscles of the neck and shoulders, and is scarcely able to
walk. 6th.—Cemplains of pains in the hips on motion.

Fig. 18,

8ide wiew of the skull of C. Davis. a, Mastoid process of left temporal bone. b,
Lower jaw. ¢, Malar bone—the zygomatic arch cut away. d, 'emporal forss,
¢, Bones forming the temporo-maxillary articulation, cut vertically so as e
display their perfect ossific union.

20th.—Tenderness about the neck and shoulders, increased
on pressure; no loss of sensation In any part; bowels
regular ; urine natural ; pulse 100, rather weak. March
4th.—Only very slight motion in the jaw. 7th.—Increas-
ing fixity of the lower jaw. Hisinability to move the jaw
continued to increase, until it became totally locked, ro
that he could take no nourishment but what he sucked in
between his teeth, or through the space produced by ihe
removal of his first molar tooth.” He gradually sank, and
‘died March 23rd, 1826, about three years after the punc-
12
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tured wound in the neck, which might or might not have
been the starting-point of the disease in the cervical ver-
tebree. The post-mortem examination pas as follows:
“ Body emaciated and rigid; neck immovable; the jaws
inseparably locked ; craninm remarkably thick ; arachnoid
opaque and thickened; a more than natural quantity of
fluid, external to the brain, which was generally firm and
of healthy appearance. The medulla oblongata was less
tough than usual, and broke off short when the brain was
being removed from the cranium. The membranes adhered
to this part with remarkable firmness. There was no
motion between the occipital bone and the atlas; the
articulating surfaces had ulcerated, and bony union had
commenced. The articular surfaces between the transverse
processes of the atlas and axis did not appear to be diseased,
but there was a considerable quantity of bony matter
thrown out on the dentiform process of the second vertebra,
not merely impeding the motion of the joint, but encroach-
ing on the spinal canal. Anchylosis had also taken
place between some of the succeeding cervical vertebre.
A very compact and hard bony deposit was formed im-
mediate!y under the anterior ligament of the spine, upon
the bodies of the upper cervical vertebree, and at that part
concealed the intervertebral substance. On cutting the
muscles of the temporo-maxillary articulation, it became
obvious that bony union or anchylosis of the joint had
occurred to a considerable extent on both sides; the soft
parts did not appear to be at all diseased in the neighbour-
hood of any of the affected joints.”

Case of Injury to fifth, sixth, and seventh Cervical Vertebree ;
Paralysis and Loss of Sensation in the Upper and Lower
Extremities ; the Patient lived fourteen years, and then
died from another accidend.

In two or three respects the following case is one of
great interest. John Carter, aged twenty-one, had an
injury to the fifth, sixth, and seventh cervical vertebrae,
producing paralysis of both legs and both arms. He
lived fourteen years, and then died from the effects of
another accident. The particulars of this case, so far as I
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know them, are these: The accident occurred in May,
1836. The man’s age was twenty-one. Ie fell from a
tree, forty feet, upon his back, or probably his head. He
was senseless, unconscious, and paralysed below his neck.
Being carried home upon a hurdle, the late Mr. Whitmore,
of Coggeshall, Essex, saw him two hours after the acci-
dent, and wrote me this note some years ago:—

“ It was in May, 1836, that I was called up, on a
Sunday morning, between four and five o’clock, to John
Carter, who had fallen from a tree, when in the pursuit of
young rooks. When I saw him he was perfectly insensible
and motionless; cold, and breathing imperfectly ; with a
pulse weak in the extreme; and he appeared to have sus-
tained some fatal injury to the brain or spinal column,
from which there was scarcely a hope of his recovery.
The accident had oecurred about two hours, I believe,
I ordered hot flannels and other means to be used, to
restore warmth to the body and to bring about reaction.
In the course of the day reaction was established, and
there were signs of returning consciousness, evidenced by
a groan when aroused. Towards evening the pulse was so
far re-established as to warrant venesection. In the course
of the night he became more conscious, and was sufficiently
sensible next day to enable me to ascertain that the serious
injury was high up in the spine. There was a perfect
absence of muscular power, and of sensibility of the skin
throughout the body, except in the head and upper part of
the neck. The muscular power of the neck was lost also
for several days; but after cupping the back of the neck,
and using proper remedies, a capability of moving the
head gradually returned. The bladder was paralysed, and
the catheter required.

“ There was no appearance externally to indicate the
precise situation of the injury, as to the verta*rse—mnot the
slightest irregularity ; but the general sympwoms and cir-
cumstances rendered it pretty certain that serious damage
had been sustained by the fifth or sixth cervical vertebra.
After some weeks, a certain amount of motion was restored
to the head and neck, and sensibility to the same extent;
but the rest of the body (as long as 1 attended the case)
remained peifectly paralysed and insensible,



118 THE THERAPEUTIC INFLUENCE OF REST [Lect.

“Ileft Coggeshall to go on the Continent, and after five
years’ absence, on my return I was surprised to find the
patient Carter still living, and in much the same condition
as when I left England.”

This patient used to amuse himself or earn his living
by making copies of engravings with his mouth. I have
one in my possession, taken from a line engraving of
Hewson, in the Sydenham Society’s works, which is
certainly a most extraordinary example of the man's
wonderful artistic capabilities. He employed a camel’s-
hair brush, three or four inches in length, with which every
line was made with the greatest accuracy and precision.

I saw this man several times during the latter period of
his life, and took these few notes of his case :—

“ Perfect loss of semnsation in the lower and upper
extremities, except indistinct sensibility on the left side
as far as the elbow. Muscles of the left shoulder more
developed than the right. Feels distinctly on the left
shoulder, and indistinctly on the right shoulder. The left
forearm is now flexed ; the thumb is turned into the palm
of the hand, and the fingers are bent over it. Right arm
nearly straight; the little and fourth fingers flexed. The
hands remained opened until about six months after the
accident, when contraction commenced. No contraction in
the feet, except that the right foot is a little flexed. Legs
jump a little during the efforts at defecation, and sometimes
suddenly without obvious cause. Arms jump, especially
the right, during micturition. Bowels not open without
medicine (senna). On some days has peculiar sensations
of chilliness, becomes pale, and then feels hot and flushed
during defecation and micturition. The more constipated
the bowels, the more these peculiar sensations are expe-
rienced. Urine very offensive when he has caught cold;
at other times not so offensive, but always a little so.
Urine acid. Feels a distinct pain in the bowels oceca-
sionally, and now and then an aching in the loins. When
sick, vomits with great difficulty. Xrections of penis are
frequent, and last a quarter of an hour, with slight escape
of seminal fluid occasionally., Spine: nothing abnormal
to be felt. No costal movements during respiration ; no
hiccough. One good meal of meat daily.”
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This case forms a great encouragement to give every
possible care and attention to the treatment of injuries of
the spine, with the hope of obtaining the same happy
result as occurred in this instance. According to statistics
and the text-books, he ought to have died within a few days
after the accident; but, repndiating any such duty, he
lived during fourteen years, and then his death occurred
from accident. Whilst being dragged about in a little
four-wheel cart by a boy, he was upset, and, as he could
not put out his hands to save himself, he fell with great
violence upon the ground ; this led to some chest affection,
which occasioned his death in a few days. His friends
would not allow his surgeon, Mr. Nott, of Coggeshall, to
examine the body, and only upon a very special application,
just before the removal of the body from the house for the
purpose of immediate interment, was he permitted to take
out the portion of spine of which a drawing is given in
Fig. 19, otherwise e should never have known what kind
of accident this patient had experienced.

In the drawing, which was made from the preparation
itself, the bodies and arches of the fifth, sixth, and seventh
cervical vertebrz, are seen blended together by bone.
The body of the sixth vertebra is displaced, and projects
backwards into the vertebral canal, and no doubt was the
cause of the paralysis. It is worthy of notice that the
intervertﬁhralp substances have disappeared, but their
outlines are still marked, and their places occupied by
bone. The thin articular laminse of bone usually inter-
posed between the intervertebral substances and the bodies
of the vertebra are still visible, althongh the intervertebral
substance itself is gone. Every one must admire the
perfect and level union by new bone which has taken
place at the fore-part of the spine; and if Nature could
have been as effective with the spinal cord, this patient
might have perfectly recovered. I will conclude my
reference to this case by reading an extract from a short
memoir of this man, published by John Parker, in the
Strand. I may add that the whole memoir is of great
interest, and will amply repay the reader for the time he
may employ in its perusal :—

“ The way in which John Carter executed his works
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must be stated. The posture in which he drew was, lymg
a little on the side, with the head raised a little by pillows.

Fig. 19.

Represents a vertical ecction of J. Carter's epine, including the eix lower cervical
vertebr and the first and second doreal vertebrse, marked 8 and 9. The fifth,
gixth, and seventh cervical vertebree are seen consclidated by bone, both at their
bodies and their arches.

A small, light desk of deal, made under his own directions,
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was adjusted for him. On this desk his drawing-paper was
fastened in the usual way. The drawing to be copied, if
of moderate size, was set up between the drawing-paper
and the desk; or, if too large for this, was suspended by
tapes from the top of the bed. He never drew but in bed.
He first sketched his subject with a lead pencil, sometimes
as little as four inches in length, which he held between
his teeth. This done, a little saucer of Indian ink was
prepared, and the brush was moistened by his attendant
and placed in his mouth. He held it fast between his teeth,
and by the motion of the head produced the most accurate
and delicate strokes.”

I must apologise for detaining you so long with the
details of these cases of disease of the cervical portion of
the spine, but they appeared to me of great interest in
demonstrating the value of rest as a remedial agent in
such diseases. The last case, in which the injury was not,
situated in the immediate neighbourhood of the atlas and
occiput, had intrinsic and rare merits of its own, which
must be my excuse for devoting so much time to it.
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LECTURE VI.

ABSCESSES OPENED TO SBECURE COAPTATION TO THEIR INTERNAL BUR-
FACES, AND T0O PERMIT THEIR UNION BY GIVING THEM REST—FPRINCI-
PLE EXEMPLIFIED IN SUB-MAMMARY, ENEE-JOINT, AXILLARY, ORBITAL,
CERVICAL, POST-FHARYNGEAL, ILTIAC, SUB-GLUTEAL, SUB-FASCIAL, AND
BUB-MUSCULAR ABSCESSES, TOGETHER WITH THE BEST METHOD OF
OPENIN': AN ABSCESS—SINUSES CURED) EY REST—TREATMENT OF BUB-
OCCIPITAL, CERVICAL, CARBUNCULAR, POPLITEAL, AND FACIAL SINUSES
—CAUSE AND TREATMENT OF IRRITAELE ULCERS.

BeLIEVING that even in public lectures some little variety
may add a slight degree of charm, I have taken the liberty
to break in upon the order of my subject, and to ask you
for the present to divert your attention from the considera-
tion of pain, as associated with disease of the spine.

As I contemplate the subject of rest in its curative
aspects, its application appears to me so widely extensive,
and the variety of conditions in which we may derive
important assistance from its use so great, that I am'
inclined to say there are few surgical diseases to which it
may not be made to contribute relief. My present object,
however, is to remind you of its beneficial influence in
some of those familiar cases of diseases which the surgeon
meets with so frequently in practice. 1 have therefore
selected for our consideration in this lecture its agency in
the cure of abscesses. sinuses, and certain forms of ulcer.

I would now put the question—Why do surgeons open
abscesses? Various answers may be given: to relieve
patients from pain and constitutional disturbance; to
prevent the abscess enlarging, or to limit the destruction
of tissues; to prevent further encroachment upon import-
ant organs ; to remove the accumulated extraneous fluid,
&c. This is all true; but still the question presents
itself—What is the ulterior object in opening an abscess ?
It is to permit and to secure coaptation of the internal
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surfaces of the abscess—to give its internal surfaces rest,*
~0 as to permit of their union, and further rest, for the
purpose of consolidating the medium of union. This
ultexior object has, or ought to have, an important bearing
upon the surgeon’s proceedings in opening an abscess. In
order to empty an abscess of its pus, we must make the
opening into it at its lowest part, just as if we desired to
empty a pail of its water, without disturbing the pail, we
should make a hole at the bottom of it; or as if we
desired to remove the whole of the fluid contents of a soft
bladder, and induce collapse of its pliant walls, the aperture
of exit must be made at the lowest part of the bladder.
In the treatment of abscess, it must be borne in mind, that
it is only by the evacuation of the whole of the fluid of an
abscess that we can render coaptation of the two surfaces
of its walls possible.f

* An abscess left without rest, whatever be the cause of disquiet,
whether it be an abscess in ihe ischio-rectal fossa constantly liable to
muscular disturbance—an abscess in the neck from the imperfect
breaking down of some serofulous gland—or an abscess in bone of
whieh the walls cannot yield—is always liable to give future trouble.
This may be the worry of a sinus gradually and stealthily followed by
lardaceous disease after an empyema that has never entirely healed ; or
fresh attacks of inflammation in the site of a glandular abscess in
the neck may be lit up after long years of quiet by some caseous or
cretaceous residue ; finally, a long-standing sinus or imperfectly-healed
abscess about the rectum, or in a bone, may eventually be fretted into
a comdition of epithelioma.—[ED.

t The late Mr. Callender (Brit. Med. Journ., Nov. 4, 1876) showed
the value of thoroughly washing out with carbolised water large abscess-
sacs, especially those which are “divided by septa, or have extended
amongst tissues o as to form several chambers communicating by narrow
passages.” Theoriginal title of the paper—* The treatment of abscesses
by hyperdistension with carholised water,” would seem to lead students,
from their questions in the wards, to believe that the essence of this
operation consists in inducing seme immediate change in the state of
tension of the abscess walls. The excellent results which it gives really
follow from the abscess obtaining antiseptic rest throughout. The
carbolised golution driven thoroughly over all parts of the abscess
surface (for this purpose the usual pewter syringe is about as futile
an instrument as can be imagined ; either it should be fitted by a link
of tubing to half of & No. 12 catheter, or a large brass syringe with
a long nose-piece should be used), washes out all the contents, pus,
easeous lymph. and, in the case of a psoas abscess, fragments of cancel-
lous bone. Free from these irritants, the pyogenic membrane shows its
appreciation of the rest given it, and, itself a low form of granulation
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It is worthy of remark, that an abscess, under many
circumstances, experiences a great diffienlty in getting rid
of its purulent contents. We see what a great length of
time an abscess requires to push out any solid extraneous
body, such as a portion of wood or clothing, or of necrosed
bone; or a wound to rid itself of a portion of linen thrust
into it. A considerable time may elapse before the granu-
lations can extrude these solid bodies. But in the case of
a simple abscess the collection of fluid naturally sinks to
the bottom, and compels the abscess to fill up its floor
by the tardy process of new growth or slow adhesion, as to
eject the fluid against gravitation. The granulations, or
newly-organised lymph, may ultimately succeed in forcing
the fluid contents out of the abscess, but it is a long time
before the two surfaces can be brought into accurate
apposition, and in general the abscess is a very long time
healing. Abscesses, then, ought to be opened at their most
depending or lowest part. It is the only way to promote
surface coaptation ; and it is the first step towards cure. It
is also the best preventive against the necessity for daily
squeezing an abscess for the purpose of emptying if. This
continuous interference with Nature by the surgeon or
patient might fairly be called very * meddlesome surgery.”
There cannot be a doubt that by rubbing the two surfaces
of an abscess together once or twice a day, we are not
only likely to disturb the natural process of adhesion or
granulation, but almost sure by such friction to induce an
inflammatory condition in structures which, for the pur-
pose of repair, onght to be in a comparatively healthy
state, and quietly taking their own steps towards filling up
the whole interior of the abscess in a sound manner.*

———

tissue, rapidly develops into a higher structure; a weeping sinus is all
that remains after the first few dressings, and ultimately this is en-
tirely enclosed.—[ED.] '
* It is meddlesome because it gives the patient unnecessary pain ; it
is nvedless because the elasticity of the parts about the abscess is
sufficient to expel the pus. Any student who remembers the structure
of an abscess, will sce at once what harm this squeezing of an abscess
will do to each of the constituents of the abscess wall ; the newly formed,
dilated and varicose vessel-loops of the pyogenic membrane, which are
only supported by the flaky lymph and thin fibrinous pellicle which
constitute this membrane, readily give way, the hzmorrhage repro-
ducing a harmful state of tension in the ubscess sac; while the healing
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The lowest part of the abscess necessarily depends on
the position of the patient. Thus, in the case of a patient
in bed having a sub-fascial abscess of the thigh, the lowest
part of the abscess may be the upper part of the thigh.

I may remind you that, in a case of suppuration under
the temporal aponeurosis, we sometimes experience great
difficulty in curing it. This ditliculty arises partly trom
the necessary movement of the surrounding structures
(temporal muscles especially), and from our inability to
reach the floor of the abscess. We know that if we open
this abscess above the zygomatic arch, whilst the floor of
it extends much lower down, the abscess is extremely
tedions in closing, and the surgeon fails in his object.
By-and-by, Nature herself makes a hole by ulceration
into the mouth, at the lowest point of the abscess, near
the coronoid process of the lower jaw, and then the abscess
or sinus closes. Under these circumstances, it is better
fur the surgeon (instead of allowing Nature to be the sole
agent in accomplishing the object in view) to pass his
probe downwards, through the aperture made above the
zygomatic arch, towards the mouth, to fecl the end of the
probe through the walls of the mouth, and then make a
small aperture opposite the point of the probe, and in that
way obtain an outlet at the bottom of the abscess. Surface
coaptation, equivalent to rest, then quickly takes place,
and the abscess, instead of being tedious, is brought by
“ rest” to a rather speedy termination.

Sub-Mammary Abscess.

In marked illustration of the advantage of this principle,
I may mention a case detailed to me by Mr. Luke.

The patient had a very large abscess, extending under
both mammae across the front of the chest, from which Mr.
Luke let out the whole of its contents—more than three
pints of pus. He took care to open the lowest part of this
abscess, and to coapt the dome and floor of the abscess by

of the abscess is further delayed by the damge inflicted by the squeezing
upon the layers of pla-tic inflammatory material and condensed tissue,
which, iike a salutary barrier, limit the abscvss on all sides; the conver-
gion of the damaged pyogenic membrane into granulation tissne which
ghull fill up the abscess cavity being of course also retarded.—[ED.]
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pressure with pads of lint, plaster, and bandages. The
result of this accurate coaptation was that the abscess was
completely cured in a few days.

This patient was thus cured by giving “rest” to the walls
of the abscess, and enabling them to become united and
consolidated by adhesion. This case expresses an import- .
ant fact, for there can hardly be a doubt that, if this
large abscess had been opened at the upper part, and the
pusincompletely evacuated, it would have required a very
long time on the part of Nature to extrude the fluid.*

* To show the value of the treatment of abscesses by rest, the three
following cases have been added, two treated by mechanical, the other
by physiologieal, rest. The first, for which I am indebted to the kind-
ness of Mr. Cooper Forster, is of special interest on account of the
previous prolonged and ineffective treatment. The notes of this case
are from the report of the ward-clerk, Mr. Plummer.

W. 8., ®t. 30, was admitted into Luke ward under the care of Mr. C.
Forster, Dee. 6, 1875. About eighteen months ago he noticed a slight
swelling on the upper part of the right chest. This proved to be a sub-
pectoral abscess, which * came to a head and broke™ Nov. 1874. As
the place continued to discharge oceasionally, he was under the care
of his club doctor till June, 1875, when he went ta University College
Hospital. Here the swellinz was ¢ lanced ” three times, and poulticed.
He left in September, and attended as an out-patient for a month
longer, and then was under his club doetor again till his admission into
Guy's in December, 1875. On admission there was an abscess over the
second right rib. No dead bone could be detected after laying the
abscess freely open. Deec. 13.—The arm was fixed with bandages, so as
to keep the pectorales quiet. Jan. 31.— The arm has been kept fixed ;
the place is almost entirely healed, discharge very slight, the skin
around the wound is now firm and healthy. Mar. 3.—No discharge.
Mar. 23.—The patient went out cared.

In Sir C. Bell's Institutes of Surgery (p. 31) will be found a case
of fistula from a sub-pectoral abscess, which had not yielded to injec -
tions, setons, compresses, ete., but which was cured by the necessary
bandaging on the patient’s breaking his arm.

The details of the third case, in which physiological rest was sue-
ceasfully used, have been given me by Mr. Hilton, in whose practice
the case occurred. ;

In 1864 Mr. Hilton was consulted by a lady who had a large abscess
in bher right breast soon after a confinement. 'The ab.cess had con-
tinued to discharge from several sinuses during many weeks, notwith-
standing the application of well-adjusted pressure and many other local
means. Since her confinement the patient had continued to suckle the
child from the left breaet, the supply from which seemed sufficient for it.
Mr. Hilton, finding on inquiry of the patient that the breastssympathised
physiologically both before and during the feeding of the ehild, advised
that this funetional and associated sympathy should be destroyed by
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Abscess over the Knee-joind.

I have had this diagram (Fig. 20) made for the purpose
of illustrating the position of one kind of abscess which
occurs in the neighbourhood of the patella. I have seen
two or three such cases, where an abscess upon the exterior
of the knee-joint has ultimately found its way into the
interior of the articulation. In this sketch from natnre I
have endeavoured to indicate the position of an abscess
underneath a layer of fascia lata which is prolonged over
the patella. Such an abscess may be the result of an
inflammation beginning within the bursa upon the patella,
or supervening upon any accidental inflammation at that
part. This abscess extends laterally on both sides, spread-
ing over the joint, so that if pressure with the finger be
made on one side, fluctuation will be felt on the other side,
leading to the suspicion that the abscess or collection of
fluid is really within the knee-joint, and fluetnating through
the interior of it. Under the supposition that it is an
inflammatory effusion, it may create a great deal of un-
necessary alarm. Upon careful examination, however, it
will be found that a thin layer of fluid is conveyed over
the patella from one side to the other, thus marking the
extra-articular position of the abscess. I would not place
such a rudimentary case before you, except to controvert
an error which not unfrequently occurs, and which I know
has led to the death of two persons by giving time and
opportunity for the abscess to find its way into the interior
of the knee-joint. In cases of this kind of abscess,
whether they originate in a bursa or some other structure,
it is of little use to open the abscess at its top—that is,
over the patella. I have seen many examples, and it has

weaning the child, in order to secure physiological rest to the right
breast. The ordinary means were adopted, and within a day or two
the right brea-f lessened both in size and hardness, and the discharge
from the sinuses quickly ceased. In a few days the local abscess
gymptoms disappeared. and secretion of milk in the left breast soon
ceased after the withdrawal of the child. Since the above date this
lady has had several children, and has «xperienced no arre-t of funetion
in the right breast. In April, 1876, Mr. Hilton had an opportunity of
examining the right breast, and found it presenting the condition nor-
mal to this organ in pregnaney.—[n.]
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been almost invariably necessary ultimately to open its
lower part on each side. In one case, in which this was

Fig. 20.

This figure represents a transverse section, made from nature, of the knee-jolnt

and surrvunding soft parts, including the popliteal epace. The joint is in a
state of extension, and the section is made above the semilunar cartilages, and
higher than the femoral attachments of the crucial ligaments. @, Anterior
part of knee-joint. a', Outer =ide of joint. b, Posterior part of joint.
b, Inner side of joint. ¢, Patella in scction, with a thin layer of fascia
upon it. d, Femur in section. e, Interior of joint, bounded by symowial
membrane, and cxtending between the patella and femur. f, Skin and sub-
cutaneous areolar tissme. g, Fascia lata. %, Space occupied by an abscess,
extending over the patella and posteviorly on both sides of the joint, overlying
the lateral prolongations of the synovial capsule upon the condyles of the

femur.

This drawing, and some others used in these lectures, were copied from fresh

dissections, kindly made for me by my colleague, Mr. Durham, at that time
Demonstrator of Anatomy at Guy'’s Hospital.

not done early enough, the abscess found its escape under
the fascia of the thigh, and became a very large sub-fascial
abscess. This might have been obviated if one aperture
on each side had been made, so as to prevent extension

upwards.
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It is true of this kind of abscess that, after opening the
top of it, if the knee-joint can be carefully strapped on
each side, so as to secure accurate coaptation of the walls
of the abscess, we may now and then sncceed in closing it.
But in this proceeding there is some little risk of the whole
of the matter not being evacuated. [Pressure also may
lead to ulceration towards the interior of the joiut; for
abscesses follow in their course the direction of the least
resistance, and the interval between the abscess and the
interior of the joint may be very slight. It has fallen to
my lot to see one case (it occurred in the practice of a sur-
geon in Finsbury Circus who is now dead) in which too
long delay in opening such an abscess allowed it to make
its way into the knee-joint, and caused the death of the
patient.

Azillary Abscesses.

A large abscess extending high into the axilla, under th .
pectoral muscles, should be opened from the axilla throuzh
the floor of the abscess. If you open the abscess at the
upper and anterior part of the axilla, you open the top of
the abscess, and the tediousness of the case annoys both
patient and surgeon. Many years ago, I saw, with Mr.
Blenkarne, a case of this kind, in which this difficulty and
annoyance occurred to us. I stupidly opened the abscess
at its upper and anterior part; the man was relieved, but
it was many weeks before he got well. My error was,
that I had opened the top instead of the floor of the
abscess; we could not keep its walls quiet, and Nature
had to fill it up from the bottom, under the disadvantage
of frequent disturbance by the movements of the shoulder.

T'o make the opening into an abscess at its most depend-
ing part is not always a very easy and safe proceeding ;
hence it becomes important to ascertain, as far as we can,
what is the safist and best method of opening a deep
abscess. Here I must take the opportunity of mentioning
to yon a method that I have employed for this purpose
during a great many years, and I have never seen a singie
inconvenience arising from it. Persons have died, and
many lives have been endangered, by hemorrhage con-

sequent upon opening a deep abscess by the lancet ar
K
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bistoury. Within the last twelve months I have known
two lives placed in great jeopardy by the use of the lancet
in opening deep abscesses. These circumstances alone
will, I hope, be a snfficient excuse for my bringing this
subject befure your notice. My own long experience
of its value justifies the high opinion I entertain of the
method of opening a deep abscess which I am about to
recommend to your notice as the safest and best. Itis
safest, because 1t is scarcely possible to inflict by it any
injury on blood-vessels or nerves. I thiuk, too, it is the
best plan; for if the deep opening into an abscess be
lacerated and bruised, it is not at all likely to close by
adhesion ; and undoubtedly, when we have opened a deep
abscess, we are desirous that the deep opening should not
close immediately. In principle, all will admit that if
a lacerated opening be made instead of an incised one,
it will be under circumstances adverse to its quickly re-
uniting. Nay, more: supposing a lacerated wound, for
example, to be made deep into the thigh, and a blood-
vessel divided by being torn asunder, it would be a
lacerated wound of the blood-vessel, and therefore not so
likely to bleed as an incised wound.

Some surgeons when speaking of deep abscesses say
with rash confidence, “ Plunge in a knife.” It is a grand
term—* Plunge a knife into a deep abscess.” It is not a
courageous plunge for the surgeon; for it is without
danger to himself, while perhaps it is a fatal stab to the
patient. Some more careful surgeons say, *“ Wait until
the abscess comes nearer to the surface, so that it can be
opened without danger;” but the patient may die in the
weantime. - Now the plan I have been in the habit ot
adopting and recommending is this—in tke case, for
example, of opening a deep abscess in the axilla—cut
with a lancet throngh the skin and cellular tissue and
fascia of the axilla about half or three quarters of an inch
behind the axillary edge of the great pectoral muscle. At
that part we can meet with no large blood-vessel. There is
only a small branch of one of the external thoracic arteries,
which sometimes runs along the edge of the axilla; ex-
cluding that, which if wounded can be easily ligatured or
twisted, so far as I can see, we run no other risk. Then
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push a grooved probe or grooved director npwards into the
swelling in the axilla; and if you will watch the groove in
the probe or director as it is being passed up through the
comparatively healthy tissues into the axilla, a little stream
of opaque serum or pus will show itself. Take a blunt
(not a sharp) instrument, such as a pair of *“dressing
forceps,” and run the closed blades aling the groove in
the probe or director into the swelling. Now opening the
handles, you at the same time op:n the blades situated
within the abscess, and so tear open the abscess. Lastly,
by keeping the blades of the forceps open during the with-
drawal of the instrument, you leave a lacerated track or

Fig. 21.

a, Direclor, b, Dressing forcepas.

The free end of the director should be made blunt and rounded ; the last quarter of an
inch of the groove cught to be lucreasingly shallow, until it eme:ges upun the
rounded end of the director.

The end of the closed blades of the forceps should be of a size adapted to run easily in
the groove of the divector.

canal, communicating with the collection of pus, which will
not readily unite, and will permit the easy exit of the

matter. In this way you may open an abscess deep in the
. K 2
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axilla, or in other important parts of the body, without
fear Gf inflicting any injury upon the patient. Having
been connected many years with a large hospital, I have
necessarily had good opportunities of trying this method.
During that time I have not opened a deep abscess in any
other way, and I can say, honestly and truly, that it has
never failed, and that I have never observed any incon-
venience from it.

With respect to this method of proceeding, a curious cir-
cumstance happened to me. I was requested some years
ago to see a surgeon in London who was suffering from a
large inflammatory swelling in the armpit, resulting from
a wound made at a post-mortem examination. When Isaw
him, he had a dry, brown tongue, and was delirious. His
pulse was very feeble, and there were other circumstances
indicating that fatal mischief was impending. I opened
the abscess in the axilla in the way which I have pointed
out, passing the grooved dircctor between two and three
inches up into the axilla, and opening the abscess by a pair
of dressing forceps. The patient got well, the starting-
point of his recovery being the opening of the abscess.
About ten years afterwards, this same surgeon came to me
one morning, in a great hurry, to request me to go with
him immediately to see a patient who was dying. He then
told me that on the previous afternoon he had opened an
abscess in the armpit. “I did it,” he said, “as well as
possible, without any difficulty, for I used Liston’s knife”
(blaming the knife for what had happened). *Iopened the
abscess yestwda}r, and let out the matter, and this morning
I find the armpit fuller than before it was opened, and
blood is coming out of the hole I made. The man is nearly
dead, and his arm is as big as two.” We went directly,
and found the man nearly at the point of death from loss
of blood. I had to enlarge the aperture in the axilla, so as
to enable me to introduce my hand, scoop out the whole
of the blood, and expose the cavity to the external air.
No further hmmnrrha,;;':e occurred, but the patient was very
nearly killed. Now, this was the very same surgeon whose
axillary abscess I had opened with the dressing forceps
high up (two or three inches from the snr!‘ace), without
doing him any mischief; while he himself wounded a
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blood-vessel in the armpit with “ Liston’s knife,” and
nearly killed his patient.

Orbital Abscess.

Some years ago I had a care in Guy's Hospital of a
fractured base of the skull, the fracture extending across
the posterior part of the orbit. After some little time the
parts within the orbit began to swell, and the eye to be
protruded. The patient was amaurotic cn that same side,
and was suffering very severely locally as well as consti-
tutionally. With the hope and probability of finding a
collection of blood or pus at the deeper part of the orbit,
I made, with a common lancet, a small cut hnnznnta]ly
through the fibres of the orbicularis palpebrarum of the
upper eyelid, and passed through it a grooved probe or
director along the roof, towards the apex of the orbit.
A little purulent fluid was visible in the groove of the
director. I then introduced along the groove the blades
of a small pair of dressing forceps, and opened an abscess
by separating the handles of the forceps; the matter
escaped freely, the patient was relieved of his distress, the
pressure upon the optic nerve was removed, the amaurosis
disappeared, and he ultimately recovered without need of
further aid.

Deep Cervical Abscess.

About four or five yearsago I wassent for by a surgeon
in my neighbourhood to see his wife. She was a delicate
woman, in about the middle period of pregnancy, and it
was feared that she would miscarry in consequence of
her having a large inflammatory swelling deep in the
richt side of the neck. There was an obvious fluctuation
in the swelling, and it was thought to bean abscess. She
was suffering greatly, and the question was how to reach
the seat of the disease. I should not have dared to put a
knife in, because, with all the anatomical accuracy which
a surgeon may possess, it must be admitted that moveable
parts get very much displaced by the enlargement of an
abscess, so tlat it is not possible for the best anatomists to
tell with accuracy the exact position of those blood-vessels
and nerves which it is important toavoid. I cut through
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the cervical fascia with a lancet, thrust into the swelling a
grooved probe, and used the dressing forceps. In this way
the abscess was opened, and the patient did perfectly
well *

* The very important relations of the different planes of the cervieal
fascia to suppuration were well pointed out in a lecture by the late
Mr. Marshall (Lancet, Feb. 15, 1879). The following are the divisions
made. * A. Superficial suppuration. 1. Circumseribed, either acute
or echronic: and resulting from exposure to cold, constitutional causes,
or the absorption of in‘ective material by the lymphatics of the face
or head. 2.Diffused, resulting from acute cellulitis complicating erysi-
pelas, or arising as a consequence of bitcs, stings, or any poisoned wound.
B. Deep or sub-fascial suppuration, this too may be—1. D.ffused from
acute cellulitis. 2. Circumscribed, depending on the absorption of in-
fective material from the mucous membrane of the fosss and sinuses of
thie nose, the mouth, faueces, pharynx and larynx, or from small abscesses
or ulecers in these parts, follicular or dental. Sometimes the advancing
induration with the pus beneath extends chiefly above the hyoid, be-
tween it and the luwer jaw; sometimes they descend below, their path
being determined by the attachment of the fascia to the hyoid, and by the
septa given off behind that bone towards the stylo-hyoid and digastric as
well as by the fascia separating the submaxillary and parctid, or more
deeply between the ramus of the jaw and the styloid process to gain the
thin side of the pharynx and the auditory meatus guided by the deeper
parts of the parotid. Whether making its way above or below the hyoid
the brawny exudation forms a kind of collar, pushing the jaw forwards
or upwards or laterally, or more d: eply pushing up against the floor of the
mouth, or tongue, and lower down on the thyro-hyoid membrane,
asophagus, larynx, trachea, and the great blood-vessels. If the sup-
purative process commence in or extend to the interlobular tissue of the
parotid gland, the pressure and irritation may affect the auditory meatus,
distend the parotid fascia, and even temporarily paralyse one or more
branches of the facial nerve. Thus are explained the assoeiated
difficulty of mastication, swallowing, breathing, and speech, the sensa-
tion of strangulation, the deafness, the prominence of the eyeballs, the
disturbances of vision, the symptoms of cerebral congestion, and the
occasional paralysis of facial muscles. From the above forms of
peripharyngeal suppuiation or strangulation abscess of the neck are to
be distinguished : 1. Tonsillar or peri-amygdaloid abscesses or quinsies
which are formed entirely within the pharyngcal walls, 2. Pravertebral
abscess due to caries or acute cellulitis.”

Another point in conncetion with suppuration beneath the deep
cervical fascia is that from its strength this fascia acts as a bone in
preventing the escape of pus, and causes it to burrow great distaneces
ag into the mediastiua, or ¢ven to open into large vessels, e.g. the
jugular vein, and the aorfa. It is noteworthy that eommunications
hetween absces-es aud deep vessels have usually taken place beneath
two of the strungest fuscis in the budy, the deep cervical fascia and the
fascia lata.—[Eb.]
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Post-pharyngeal Abscess.

Some time ago, while going round my wards at Guy’s
Hospital, a little child was brought in; and the circum-
stances of the case were shortly these :—She was an
unhealthy child, twelve months old, and had a post-
pharyngeal abscess, with disease of the cervical vertebrea.
She had a large deep swelling in the upper part of the
neck, on the left side, extending to the angle of the jaw.
The carotid artery was pulsatimg upon the anterior surface
of the swelling, close to the anteirior edge of the sterno-
cleido-mastoid. The trachea was pushed forward and to
the right side, and the tongue was protruded. My finger
detected in the pharynx a swelling, which prevented deglu-
tition. Respiration was extremely difficult, and the spine
and neck were curved forward. Larce superficial veins
were crossing the left sterno-cleido-mastoid, and ocenpying
the space between it and the trapezius muscle. KExamina-
tion of the throat through the mouth broucht on extreme
dyspncea, so that the child was nearly suffocated, the face
becoming quite livid. On the previous evening a surgeon
was called to the case, for the purpose of performing
tracheotomy, bur it was thought better to send the child to
the hospital. When the patient was sent up into my ward
she could not swallow anything, and it was expected that
the child would die of suffocation if tracheotomy were not
immediately performed. 'T1The post-pharyngeal collection
of pus was the cause of all the urgent symptoms, but how
to get at it without danger to the little patient was the
gquestion. In this case it seemed to me that if I made an
aperture through the mouth, the child might be liable to
suffocation by a large quantity of matter escaping into the
larynx. I determined therefore to adopt the following
expedient :—I carefully made an incision, about half an
inch in length, with a lancet, through the sterno-cleido-
mastoid, thus exposing the fascia underneath it; 1 then
thrust a grooved probe or director through the fascia, to-
wards the back part of the pharynx, when a little stream
of opaque fluid came trickling down the director. I then
ran the dressing forceps along the grooved director, made
an opening into the deep abscess, and let out three or four
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ounces of pus. The exit of the pus was aided by passing
my finger into the child’s mouth, and pressing upon the
posterior wall of her pharynx. The carotid artery sub-
sided to its proper position, the breathing was immediately
relieved, the patient lost all sense of suffocation, and some
wine and water was quickly swallowed. The child left
the hospital afier six or seven weeks in a comparatively
healthy condition.

I believe it would have been unsafe to have attempted
to open this abscess in the neck, and close upon the spine,
by any cutting instrument.

Oct. 1860.—This patient was seen three months after-
wards ; she was quite well as regards the abscess, and the
spine was consolidating.

Iliac Abscess. A

A man came under my care at Guy’s Hospital having
received a kick from a horse over the left hip, which broke
the os innominatum, and drove a large piece of it inwards
towards the abdomen. Subsequently an abscess ocenrred
under the iliacus and thence it descended into the thigh,
behind the femoral blood-vessels in front of the hip-joint,
towards the inner side of the thigh. He was suffering
great constitutional distress, and it became necessary to
open the deep and obscure abscess. Believing that it
could not be safely reached by a knife or bistoury, I made
an aperture on the inner side of the upper part of the thigh
by cutting through the skin and fascia lata, and exposed
the gracilis muscle. I then ran the grooved director
through the gracilis into the deep and painful swelling,
and opened the abscess with the dressing forceps. The
patient was relieved at once, and there was thenceforward
neither difficulty nor danger associated with the case.*

* Abscesses in the neighbourhood of the iliac fossa should, as a rule,
be opened early. If counected with the iliacus muscle or fascia they
often travel up into the abdomen, perliaps opening the cseum, or into
the pelvis, or they burrow down along the tendon as far as the lesser
trochanter, and there meeting resistance, pass back into the gluteal
region. Again, they may invade the periosteum and so give rise to
troublesome sinuses from deep-seated necrosis of the ilium, or, if the
guppuration have storted in the bursa under the psoas and iliacus,
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Sub-gluteal Abscess.

A few years ago I saw, with a physician and a surgeon,
a young gentleman, in St. John’s Wood, who had acute
disease of the hip-joint, with deep fluctuation (abscess)
under the gluteal muscles. The lad was very feeble, and
dangerously ill, and it became necessary to relieve him. I
made a small cut down to the gluteus maximus, not
through it. I then ran a director through the gluteal
muscles, and opened the abscess with the forceps without
the slightest difficulty to myself,and without any important
bleeding or danger to the patient.

Sub-fascial and Sub-muscular Abscesses.

I have over and over again pursued this same safe plan
in sub-fascial or sub-muscular abscess or abscesses formed
upon or under the periosteum in the thigh. It hasoccurred
to me many times in such cases, after dividing the fascia
lata, to see the healthy muscles project boldly and clearly
in the wound; and instead of cutting through them, I
have reachel the abscess by running a director right
through the muscles into the collection of fluid, and then
introduced the dressing forceps in the way I have described.
It is, I believe, impossible that any surgeon can foretell
the exact position of the branches of the circumflex arteries,
or the perforating branches of the profunda,in a case of deep
abscess of the thigh: so that when he plunges his knife
into the deep swelling he can feel no certainty as to his
being able to avoid blood-vessels or nerves. Dut if the
plan which I have recommended be pursued, it is hardly
possible that any such mischief or accident can occur ; and
I can add this satisfactory assurance—that I have not yet
had a single case in which this method of opening deep
abscesses has been followed by important heemorrhage.

I have recently (October, 1860) seen a young patient
who a short time since had a deep abscess in the thigh, just
above the knee-joint. The surgeon in attendance opened

to necrosis of the pelvie brim ; this variety of abscess being also liable, if
left unopened, to bring about even worse mischief by bursting into the
subjacent hip-joint.—[Eb.]
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the abscess by some cutting instrument. Pus and arterial
blood escaped from the opening, but the bleeding was
stopped for a time by plugging the wound. A recurrence
of sudden and profuse arterial heemorrhage took place in
a few days, which nearly destroyed the patient. It was
then thought right to ligature the femoral artery at the
upper third of the thigh, and the bleeding ceased from
that time.

In the case of a patient having an abscess close upon
the interosseous ligament in the forearm, if the attempt to
reach it be made by cutting down upon it, it is extremely
difficult, next to impossible, to ascertain previously the
exact position and direction of displaced nerves, veins, or
arteries; so it must be equally impossible to avoid, with
certainty, wounding some of these important parts. But
if you simply cut through the fascia so as to expose the
muscle at the most prominent point of the swelling (taking
care to avoid the course of the larger blood-vessels, which
may be felt with the finger), and then thrust the grooved
director throngh them down to the interosseous ligament,
the matter w111 show itself by welling up the groove of the
director, and the introduction of a dressing forceps will
then complete the operation with safety.

I think I have now said enough of this operation. I
have not brought it forward from any egotistical feeling,
but simply for the purpose of showing in what manner
deep abscesses may be opened with the greatest safety.

Sinuses cured by Rest.

If a sinus remains a long time after an abscess, we are
very apt to think that it depends on the bad health of the
patient, and the custom is to send him to the sea-side, away

rom his ordinary occupation, and to leave the sinus alone ;
and certainly the sinus gets well. This result is, perhaps,
not so much the consequence of improved health as of rest
at the sea-side,

I will now place before you ashort series of cases where
abscesses, or sinuses after abscesses, are disturbed by
muscles, and are, therefore, very difficult to heal. With
regard to many such abscesses, or sinuses, if the surgeon
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will only take the trouble to ascertain whether the ana-
tomical associations are such that muscular disturbance of
the walls of the abscess can take place, and will adopt the
right means to secure rest to the base of the abscess,or
track of the sinus, I think he will discover that this kind
of abscess or sinus, which seems to defy almost every kind
of remedial agent, will be found amenable to a very simple
method of treatment, ie. by rest. Walls of abscesses,
influenced by muscular foree, are to be treated by rest—
that is, by preventing motion, and by the use of gentle
pressure; or, when necessary, by the division of the
muscle or fasua. The fascia may be considered as a
portion of the insertion of muscle ; for I apprehend there is
no fascia in the body which is not influenced by muscle.
Physiologically and surgi ically considered, fascia is one of
the insertious of muscle—a point to which I may have
occasion to refer in more detail at some future tm:m.

Sub-occipital Abscesses.

An abscess under the occipito-frontalis muscle is some-
times very large, and resists surgical treatment for a very
long period, Why is this? Let me remind you that the
areolar tissue in which this abscess exists is abundant, and
that the whole superficies or dome of the abscess is under
the influence of the occipito-frontalis muscle. Hence
there is no rest to the abscess; it never has a chance of
quiet, or of accurate and persistent coaptation of its sur-
faces from the disturbance produced by the movements
of this muscle. That such abscesses are difficult to heal
will be admitted when I mention the particulars of some
cases; and I will endeavour to demonstrate to you that
in the surgical treatment of such cases the great object
should be to keep the occipito-frontalis perfectly quiet by
strapping.

In illustration I may mention this case. Last spring I
was requested to seea stout gentleman, aged fifty, who had
fallen down the hold of a ship. He had been taken to the
London Hospital, where his wound was well dressed. The
anterior half of the scalp was injured ; it had been turned
forwards and downwards, quite over his face, by the acci-
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dent. This flap was replaced in accurate position, bandaged,
strapped, and the patient was sent home. No primary
adhesion took place in the wound, and in a few days his
surgeon thought it right to take off the dressing, when it
was found that the scalp itself was much swollen, and that
the whole of it was lifted up or raised from the bones bv
sub-occipital suppuration. The patient subsequently had
two attacks of severe hamorrhage, from sloughing and
ulceration of thetemporal arteries, which required ligatures.
It is worthy of remark that the bones of the cranium were
denuded of pericranium to the extent of several inches, and
were daily exposed in this condition daring nearly a
fortnight. Yet the bones did not die, their nutrition being
mainly derived from the blood supplied by the arteries of
the dura mater. 'T'he wound was dressed daily with lint
and warm water, and the pus squeezed out from under the
whole of the occipito-frontalis; but the absce-s would not
heal, and the question was, how to get the pus from under
the posterior part of the scalp—for there was no outlet for
it in that direction—and how to secure rest to the movable
dome of the abscess. The hair upon his scalp was shaved
off, and long strips of plaster were so arranged across and
around the head as to empty the abscess to keep the
occipito-frontalis quiet, and to press it downwards upon
the pericranium and bones : this being done simply for the
purpose of giving rest to the parts. The rapidity with
which the abscess then healed was very remarkable in con-
trast with the tardy results of the previous daily dressing
and emptying of the abscess. He got quickly well, without:
any necro:is of bone.

Sub-occipital Abscess and Sinuses.

The next instance I have to mention is of a patient who
had suffered during a whole year from sub-occipital abscess
and sinnses—sequelae to suppuration—and who was cured
by rest and pressure in from three to four weeks. It was
the case of a girl, sixteen years old. Iler general health
had become exceedingly impaired, and her frame much
wasted by the discharge from the sinuses under the ocei-
pito-frontalis and the swollen scalp. This abscess and the
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sinuses were originally the result of a blow, and she had
been more than a year under surgical treatment. Sinuses
had burrowed under the swollen cedematous scalp, tra-
versing it in different directions, and communicating with
each other, The cranial bones were found denuded of
pericraninm at two or three points, and profuse suppura-
tion took place from the openings of the sinuses. (Herel
may incidentally remark that profuse suppuration is tanta-
mount to daily venesection—and this is the way in which
I think a surgeon should regard excessive suppuration.
The drain must necessarily keep the person in a reduced
condition of health.) Poultices and stimulating injections
had been used, with ointments to the scalp, and these had
been assiduously employed during a twelvemonth. The
head was now shaved, and numerous long strips of plaster,
from half an inch to an inch wide, were arranged around
and across the scalp, so as to keep the muscles perfectly
quiet, while allowing the apertures of the sinuses to remain
uncovered, thus permitting the escape of any discharge.
Fresh strips of plaster were applied as soon as the others
became loose from the gradual diminution of the size of
the scalp, and the patient was well in three weeks.

Now this patient had suffered from abscesses and subse-
quent sinuses during a whole twelvemonth, the sinuses
freely communicating with each other, with here and there
denuded bone. Perfect rest was given to the walls of the
abscess, by accurate adaptation with plaster, and the
patient was well in three weeks. There was no exfoliation
of bone, the chief nutrition to the bones of the head heing
derived, as I before remarked, from the dura mater, and
not from the pericranium.

Some years ago, I saw, with the late Dr. Marshall Hall,
a young gentleman in Westbourne Terrace, who had
erysipelas of the scalp, followed by a similar abscess. We
could not succeed in healing it until the head had been
shaved and plasters applied, so as to keep the occipito-
frontalis at rest, when he got perfectly and gunickly well.

I may mention another case of the same kind. H.
B , aged twenty, general health good. Ten weeks
before my visit he had received a blow upon the top of his
head, which was followed by an abscess of considerable
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size under the tendon of the occipito-frontalis. It was
opened by a surgeon, and had been discharging freely ever
gince; but when I saw him the discharge had ceased for
a day, from temporary closure of the artificial opening.

On passing a probe into this closed opening, between two
and three ounces of thin sero-purulent fluid, tinged with
blood, escaped from under the occipito-frontalis, leaving a
large loose wall of scalp covering the seat of the absce=s.
The head was shaved, a pad of lint was placed upon the
loose portion of the scalp, and there strapped down with
moderate pressure, leaving the opening free so as to allow
of the escape of any discharge of pus or serum. On July
14th, eighteen days from the beginning of the treatment
by rest, this was the state of the patient: Walls of abscess
have almost entirely united; little or no discharge;
strapping applied to-day for the third time. On the 21st
of July the patient was quite well, having been cured by
local rest.

Sub-occipital Abscess with Ulcer on the Forehead.

About the end of September, 1848, Edward L , aged
twenty-seven, applied to me with a large, deep ulceration
of the integument of his forehead, and suppuration two
inches above the ulceration. He had been under the
treatment of an hospital surgeon, uninterruptedly, during
seven months, without benefit, the means used having been
poultices, stimulating injections, ointments, and various
medicines. Thisulceration,influenced by the corrugatores
and occipito-frontalis, was situated near the middle of the
forehead, chiefly over the left frontal sinus: the ulcer and
the walls of the abscess or sinus being freely movable by
both these muscles. Two long strips of adhesive plaster
were applied transversely across the furehead, extending
laterally to each temple; and one long piece was applied
vertically, extending upwards from just above the nose
and near the median line, along and over the vertex of
the head to the occiput, a path having been previously
made by cutting the hair along the intended course of the
plaster ; a bandage was then passed several times firmly
around the head. All this adjustment was made for the
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purpose of opposing the disturbance of the parts influenced
directly by the muscles to which [ have alluded. Nothing
else was done. The ulceration began to improve, and on
November 9th, 1848, my notes report him well, so that in
four or five weeks it was healed ; but as the cicatricial
structures were yet feeble, one transverse slip of plaster
was worn, so as to steady the base of the ulcer, until
February, 1849. I saw this patient during the summer of
1849; he continued perfectly well. He was cured by
giving rest to the base of the ulcer, the muscles being kept
quiet by strapping. 1 bappen to know that this patient
had bhad the advantage of very good professional advice;
but I think that his professional adviser did not recognise
the simple cause which interfered with Nature’s healing
process. It was only by the recognition of the fact that
the abscess was so placed as to be under the direct influence
of various antagonizing muscles which were contending
against each other, and making traction upn and dis-
turbing the base of the sinuous abscess in various direc-
tions, never allowing the ulcerated surface to have any
rest, that the method of cure was pointed out.

Cervical Abscess under the Platysma Myoides.

Abscesses in the neck, under the platysma myoides, are
well worthy of your attention. When these abscesses are
opened either by the surgeon or by Nature, they are some-
times very difficult to heal. I believe the great difficulty
depends upon the fact that they are under the influence of
the platysma myoides. Some time ago my friend, Dr.
Daldy, brought to me tle son of a clergyman, who was
suffering from a large ulceration, the sequel of an abszess,
lying deep in the neck. He had had the advantage of
good professional attendance and general ireatment; but
the wulceration not only did mnot heal, but was slowly
extending. We determined to see the effect of rest to the
ulcer. Strips of plaster were placed across the neck, and
a layer of cotton wool over the plaster and the ulcer, upon
the side of the neck; these means, aided by gentle band-
aging, kept the platysma myoides quiet. The ulceration
had existed a considerable period before I saw the patient,
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going on from bad to worse; but immediately on this plan
heing carried out, the surface of the ulceration began to
improve in appearance and to diminish in size, and in a
very short time was perfectly well, although the child was
not, upon the whole, a very hea,lth}r subject.

Deep Cervical Abscess, followed by a Sinus.

I have here the notes of another case where a sinus
existed in the neck, which was cured by rest. This case
was of two years’ duration and was cured in three weeks.
I am almost afraid you may be induced to fancy I am using
the language of exaggeration in this statement; but I
really am not.

In 1849, Elizabeth H , aged twenty, living at
Lambeth, had had a large abscess extending deeply under
the platysma myoides and the sterno-cleido-mastoid. This
had continued as a long sinus, discharging freely during
many months. She had been an hospital out-patient for
two years. Iodine, &c., had been injected into the sinus,
and a seton passed through it and retained within it for
some time without any benefit. Strips of adhesive plaster
were drawn tightly over and across the muscles covering
the sinus,. and the head was steadied by a pasteboard
splint, cut rudely into a form which could be adapted to
the body along the back of the shoulders to the hack of
the head, and theu laterally on each side, so as to embrace
the whole of the head in a circle of pastehua.rd This
splint was made off-hand with wet, soft, thick pasteboard,
covered by linen, pressed upon the surface of the body, so
as to become moulded to it, and then allowed by the
bandaging to dry firmly in its position. A figure-of-8
bandage was then applied over this apparatus around the
head and under the axilla, crossing in front of the chest, so
as to fix the head and neck furward and a little downwards
firmly upon the shoulders, and to relax the muscles. At
the end of a fortnight the sinns ceased to discharge; but
she continued to wear the apparatus for a short time—
about three or four weeks—longer, as a further security.

This patient was thus quickly cured by rest.*

* Dr. Clifford Allbutt and Mr. Teale have lately, in their Clinieal
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Small Superficial Cervical Abscess.

We are often troubled how to deal satisfactorily with
the results of small superficial abscesses in the neck.
Such open abscesses under the skin are mostly said to be
scrofulous ; but I suspect their persistence depends not
unfrequently upon their close relation to the platysma
myoides. I believe—and 1 am speaking here from ex-
erience—that by placing a pad of cotton wool, twice as
arge as the area of the disease, over the part, and by
fixing it there so as to keep the platysma myoides and all
the surrounding parts at rest, many of those cases that
seem to defy almost every kind of treatment may be suc-
cessfully dealt with. I have had opportunities in very
many such cases of observing the success of this treatment.

Cases of Carbuncle, followed by Sloughing.

We all know that it is not easy to manage successfully
the treatment of a patient who has had a large carbuncle
on the back of the neck necar the scalp, which, by destroy-
ing the subcutaneous arcolar and fascial structures, has
left large portions of loose overlapping skin, blue, dark-
coloured, and congested, showing a very feeble power, and,
in addition to this, exposed the trapezii muscles to view.
Now I wish to show the therapeutical value of local rest
in the treatment of such a case.

Some years ago I saw the wife of a physician whose
condition accurately resembled that which I have just
delineated. She had been previously attended by a very
eminent London surgeon. The case was not proceeding
satisfactorily ; there was no local evidence of repair; and
the wound had remained stationary some time before my
visit. On looking at the patient’s neck, it appeared to me
that there were two additional requisites in the treatment
which might help the cure: one was to arrange some

Lectures on Serofulous Neck and The Surgery of Scrofulous Glands,
drawn attention to another means of curing obstinate ecervieal
sinuses by rest, i.e.,, by dilating sinuses and thoroughly removing
their lining of granulation tissne, and completely extirpating relics
of caseating and decaying glands.—[Ep.]

L
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simple mechanism which would keep the trapezii muscles
quiet ; and the other, to support in their proper positions,
and to maintain in a state of perfect rest, the loose feeble
flaps of skin. I hoped by such means to facilitate adhesion
of the two granulating surfaces. The loose flaps of skin
were laid neatly upon the subjacent trapezii, and then a
large thick pad of cotton wool was firmly fixed upon the
surface of the flaps of skin and surronnding parts. A
bandage was applied around the head, and extended as a
figure-of-8 bandage, crossing behind the neck and under
the armpits, in order to fix the head, neck, and shoulders,
and control the trapezii. In twenty-four hours the healing
commenced, and proceeded, under the same local treat-
ment to the most satisfactory and speedy termination.

Not long after that time I saw a patient in the Clapham
Road, with Mr. Wright, where just the same circumstances
occurred, with exactly similar treatment, and precisely the
same result. Here the parts were kept at rest—partly by a
thick pad of cotton wool pressing upon the flaps, and by
means of a bandage to keep the head and the trapezii
muscles in a state of rest. Cases of a like kind, with the
same result from similar treatment, have lately oggurred to
me in Guy’s Hospital.

Popliteal Abscess and Sinuses.

Sinuses in the popliteal region, in unhealthy subjects,
are very difficult to cure, except by local rest; and here I
will take the liberty of reading part of a note which I
received from a surgeon in ESBBK, who had sinuses at the
back of his knee-joint :

“Jan. 9th, 1853.—My sinuses occurred after an abscess:
in the popliteal space, which left a very irritable, un-
healthy ulcer, the size of a walnut, and several long and
deep sinuses extending from it,amongst the tendons of the
hamstring muscles. Not bemg able myself to improve:
this ulcer, I consulted the late Sir A. Cooper, who stated
that it was owing to a defective state of my general health,
and ordered me steel and quinine, to inject nitric acid
lotion, to take exercise and to wear a high-heeled shoe.
At the end of many weeks, the ulcer and sinuses remained



V1] AND THE DIAGNOSTIC VALUE OF PAIN. 147

as they were. You then saw me, and ordered my leg to
be flexed, and placed upon a resting splint upon a wooden
leg, with moderate pressure upon the sinuses by soap
plaster. I continued this plan. In two months I was
quite well, have been so ever since, and am in active
occupation in my practice.”

Small Facial Abscess.

In some small abscesses sometimes occurring in the face,
cheek, or neck, which have opened by a minute ulceration
through the skin, the aperture communicating with the sac
of the abscess, I have found the happiest results frow
carrying out this principle of rest to the part. I have
merely passed a small probe into the aperture in the skin
for the purpose of keeping it open whilst collodion was
being applied upon the dome of the abscess, so as to press
the dome upon the floor of the abscess. In this way
pressure and rest are secured, and by coaptation the
parts are kept undisturbed. The process of healing
then commences; and I think the patient gets well more
quickly by this than by any other local method of
treatment.

Sinuses, then, are cured by the adoption of local rest ;
and I think that if surgeons, instead of affixing to every
sinus the opprobrium of bad general health, would take
into consideration the pcssibility of there being some
special local disturbing cause associated with it, such as
muscular or other movements, more success would result
from the very simple plan of treatment by rest.

Painful and Irritable Ulcers.

I promised, before concluding these lectures, to refer to
some surgical cases which show the good effect of ¢ phy-
siological rest.” As yet I have scarcely had an opportunity
of alluding to the subject. The only exa:upli of the
principle of “ physiological rest” as a curative agent
which time will admit of my using is that of the painful
irritable ulcer. An irritable ulcer is to be distinguished,
no doubt, from an inflamed ulcer by the quantity of
lymph which is poured out upon the inflamed ulcer, and

L 2
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the high degree of its temperature. Irritable ulcers,
as we know, are exceedingly painful, and sometimes very
difficult tocure. As far as I have been able to detect their
real essential pathological character, it depends upon the
exposure of a nerve on the surface of the ulcer. Of course
it is quite clear that every ulcer must have nerves more or
less exposed on the surface ; but in the case of an irritable
ulcer, it seems probable that the sheath of the nerve is
destroyed, and that the end of the true nerve-fibre or
tubule remains denuded, aund so causes the exquisitely
sensitive and painful character of the ulcer. Upon this
exposure of nerve depends, I believe, the chief feature of
what we term an irritable ulcer, and the method of
detecting the precise seat of the exposed nerve is very
simple. You must understand that my remarks on this
subject are founded on a twelve or fourteen years’ expe-
rience of such cases. Having a very painfnl uninflamed
ulcer before you, you apply the blunt end of a common
probe upon the sore, and, as you move it about, the patient
presently exclaims, ¢ Oh, there you hurt me dreadfully”
You then go a little further on with the same method of
examination, and scarcely any pain is felt ; but on coming
back to the same spot the patient is again “dreadfully
hurt.” At that painful spot some small nerve is exposed
on the surface of the ulcer. The first time I observed this
fact, and arrived at what I believed to be the right inter-
pretation of it, was in the case of a patient who had a
thecal bursa extending from the palm of the hand, under
the annular ligament, to above the wrist. I made an
aperture into the bursa above the wrist large enough to
let out all the fluid and solid contents. The bursal
swelling gave me no special trouble, and was speedily
cured; but at the seat of the opening a very irritable
rainful uleer remained which I could not heal by any
local application. On examining the ulcer with a probe,
I discovered a point of exquisite tendern~ss. The normal
position of the small palmar branch of the median nerve
corresponded with the site of the local sensitiveness, and
seemed to explain the pain. I then passed a small pointed
bistoury under the track of the nerve above the tender
epot, Bo as to divide the nerve between the spinal marrow



VL] AND THE DIAGNOSTIC VALUE OF PAIN, 149

and the irritable point of the ulcer; from that time the
pain ceased, and the ulcer rapidly healed. It was cured
by the * physiological rest” resulting from the division of
that little nerve.

Painful Granulations following Injury.

Some long time after the occurrence of this case,I had a
patient in Guy’s Hospital suffering greatly from an ulcer
at the end of the finger, in which, as the original injury
was a cut from breaking a window, it was supposed there
was a piece of broken glass. BShe had been under the
observation of a surgeon who had tried repeatedly to get
out the suspected piece of glass, and had severely but
unintentionally punished her. She came into the hospital,
and I thought the case would give me a good opportunity
of making a demonstration of what I had long deemed and
taught to be correct. On placing the broad end of my
finger upon the ulcer, it gave her exquisite pain; the
broad surface of my finger, however, was not a sufficientl
accurate localiser of the pain. I then employed the ruundeg
end of the probe, and with great care examined the whole
surface of the ulcer by pressure, until I came upon a spot
that was exquisitely tender, and produced dreadful pain to
the patient. With a pair of scissors I cut out the painful
granulations. Explaining to Dr. Habershon, then Demon-
strator of Anatomy at Guy’s Hospital, the views I enter-
tained regarding the cause of the painful granulations, I
requested him to examine them by the aid ot the micro-
scope, and he found in them, and near the surface, as I
had expected, looped filaments of nerves, thus completing
the demonstration of the cause of the pain. From the
time of my cutting away those sensitive granulations the
pain ceased and the sore began to heal ; there was no more
trouble or difficulty as regards the treatment of the ulcer :
it got well by giving it * physiological rest.”

Ezquisitely painful Ulcer after Injury.

About a year and a half ago, I was requested to see a
gentleman’s coachman who, on getting off his box seat,
slipped his fingers between the lower bar and the seat, and
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thus had two of his fingers broken off at the second pha-
langes. Ome of them went on rapidly towards heahntr
and did so very well. The other remained swollen, irm-
table, very painful to the touch or on exposure to the air,
preventing sleep, and producing gieat constitutional dis-
turbance. We failed to relieve these symptoms by the
local and internal employment of opium. This unhealthy
condition could not be from any constitutional defect,
because one finger did well; nor could it be from the
result of any dissimilarity of the original injury, for they
were precisely alike. With the surgeon in attendance. I
made a careful examination of the part; and when I
placed the end of a probe towards the edge of the ulcer
upon the finger, it deteeted a spot which was exquisitely
tender, and the patient screamed ﬂut—-“ Oh, pray, for
God’s sake, cover it over ! I can’t stand it.” The position
of this pain was in the course of one of the lacerated
digital nerves. I passed a pointed bistoury under the
nerve, ahout one-fourth of an inch above its exposed
portion upon the wound, and so divided it. The pain in
the ulcer ceased immediately, and the touch of the probe
caused no uneasiness. From that time all the loecal

ptoms rapidly improved, and the case gave mno
further trouble, being quickly cured by * physiological
rest.”

These cases prove distinctly that an ulcer may be very

much modified in its character from the expusure of a
nerve in the wound.
- I mentioned this subject to my colleague Mr. Cock,
some time ago, and shortly afterwards he had an oppor-
tunity of testing the value of the observation. He
recognised the condition of such an nlcer as that I have
referred to, and divided the exposed mnerve: the patient
lost the pain, and the ulcer quickly assumed a healthy
character and got well.

Painful Irritable Ulcer of the Leg.

T have here short notes of two other cases that have
oceurred, under my care, at Guy’s Hospital, to which
I will, with your permission, now allude.
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John J , aged twenty-seven, a sailor; admitted on
the 9th of November, 1859, suffering from a syphilitic sore
on the freenum and penis, with secondary eruption and
a very painful ulcer on the inner malleoius of his left leg.
The syphilis was treated and cured by Plummer’s pill,
five grains, twice a day ; and the painful ulcer remained
uninfluenced by the mercury.

'This is the history of the ulcer, recorded by my
dresser :—

«“ When leaping, about four years ago, he sprained his
ankle, and an ulcer formed on the inner malleolus of the
left leg. It had made frequent efforts at healing, but
never cicatrised completely. It now looked irritable, with
no inclination to heal, and was very painful, with intense
nervous sensibility localised at its upper margin, which
was ascertained by examining it with a probe.

« Jan. 24th, 1860.—Mr. Hilton passed a pointed bistoury
a little distance above the tender spot, under, and then
through, the granulations, thereby severing the filaments
of the nerves supplying the morbidly sensitive granula-
tions; and although the patient made much ado about the
operation, yet he immediately acknowledged himself re-
lieved by it. The ulcer readily assumed a healing aspect,
sensation over the other parts of the ulcer was not more
acute than normal, the surface became covered by healthy
purulent exudation, cicatrisation daily advanced, and the
ulcer was closed in a fortnight, and remained so until he
left the hospital, on the 8th of March, 1860.”

This was a case of irritable ulcer, cured by division of
the nerve.

The other case may be put before you in a few
words :—

Jan. 11th, 1860.—The painful spot of an old irritable
ulcer was examined by a probe: the nerve supplying the
tender granulations was divided ; marked relief was the
immediate consequence. This division of the nerve was
done on the 11th of January, and on the 16th this is the
dresser’s report :—

“ The ulcer above mentioned is free from pain, and has
assumed a healthy cbaracter ; its edges are throwing new
gkin over the granulations.” From this time the painful
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ulcer required no special attention, and in ten days all was
healed.

These are cases that appear to me to display very accu-
rately the therapeutic value of what we may fairly term
“ physiological rest,” by removing the abnormal sensibility
of the surface of the sore.*

I trust I may bave succeeded in thus briefly pointing
out the true pathological feature of what is termed a
*¢ painful irritable ulcer.”

* Mr. Hilton furnished me with the following notes, which show
that * physiological rest ” is, in this class of case, of as much importance
in private as in hospital practice :—

“ Soon after the delivery of these lectures, Mr. Quain, who was at
that time called away from London, placed under my care a patient
who bad for many menths been suffering extremely from a most
painful irritable ulcer on the lower third of one of her legs. This
ulcer had resisted well-directed treatment of the usual kind. When
Mr. Quain and I saw the ulcer it was circular in shape, about an inech
and a half in diamet. r, and so sensitive that my blowing a breath of
air upon it caused the patient exquisite pain. We then examined the
surface of the ulecer by the aid of a blunt probe, so as to ind'cate the
exaet position of the most sensitive points, of which there were several.
Opposite to each of them, and about one-eighth of an inch from the
edge of the ulcer, I passed a sharp-pointed bistoury through the skin,
and divided in each case the subcutineous tissue containing the branch
of the nerve, the end of which was exposed upon the ulcer. This
division of the nerves rendered the ulecer almost painiess, and the
patient expre=sed herself as much relieved. No special treatment was
required ; the patient, freed from the pain by which her health had
been muech impaired, was enabled to take her food and enjoy plenty of
fleep. Healthy pus soon appeared upon the surface of the ulcer, the
healing process was quickly established, and the lady returned to her
home cured.” —ED.]
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LECTURE VIL

CASE BHOWING THE DANGER OF OPENING AN ABSCESS IN THE THIGH
BY A LANCET—CABSE OF SLOUGHING OF THE S0ALP—SINTUSES OURED BY
APPLICATION OF A TRUSS—IBRRITABLE EXTREMITIES OF A NERVE
IN A WOUND BELIEVED EY DIVISION OF THE NEREVE—HEADACHE AND
INTOLERANCE OF LIGHT CURED BY PHYSIOLOGICAL REST—DESIGN
MANIFESTED BY THE BAME NERVES EBEING DISTRIBUTED TO A JOINT
AND TO THE MUSCULAR APPARATUS USED FOR THE MOTION OF THE
JOINT—APPLICATION OF THIS TO EXPLAIN THE INVOLUNTARY FLEXURE
OF AN INFLAMED JOINT.

WHhiLE I endeavour to illustrate still further the principles
on which 1 have insisted in my previous lectures, it seems
to me but right that I should briefly recapitulate the
leading features of the subject with which our attention
has been occupied.

It may be remembered, then, that we first hastily glanced
at the importance which Nature seemed to have attached
to the attainment of “physiological rest,” as exemplified
in the marvellous provisions which she had made for it
in the vegetable and animal kingdoms. After asomewhat
minute review of the equally wondrous and efficient, yet
simple, expedients, adapted to the same end, with which
each of the several organs of our own highly complex
system is endowed, I propused to myself, and scrutinized
a8 well as T was able, the application of these primary
principles to the treatment of various forms of disease.
I remarked that the subject grew with confemplation;
that, narrow as it appeared when adopted as a mere
platitude, or in its axiomatic form—*¢ Rest is an imporsant
agent in the cure of disease,” when employed in relation
to the countless forms of discase presented to the ob-
servation of the surgeon it expanded and enlarged in its
proportions, like the series of circles extending from a
pebble thrown into the water. 1 feel my subject is by no
means exhausted, and I pursue it in the hope that I may
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thereby excite in others, more capable than myself, a spirit
of research into those deeper recesses of the existence of
which I am convinced.

This is no new subject of inquiry. Perhaps there are
few thoughtful members of our profession to whom it has
not suggested itself; and my reason for discoursing upon
it is rather for the purpose of gathering together in a con-
nected form notions which had long been floating vaguely
in the minds of others as well as my own, and which
required to be collected that they might produce precise
results. As far as my knowledge extends, this has not been
done, even in the meagre degree in which I now present
it to you. DBut as anevidence that it has long been present
to the reflective minds of our profession, I may mention
that since my last lecture I have met with a prize essay
on the subject of “ Rest,” by a French surgeon, M. David,
presented to the Royal Academy of Surgery of Paris so long
since as 1778. The subject proposed by the Academy for
the prize essay of that year was ¢ to explain the effects of
motion and rest, and the indication according to which
either should be prescribed in surgical diseases.” M. David,
the successful competitor, in accordance with the phraseo-
logy of his day, speaks of man as the epitome of the uni-
verse, and of fire as the great moving principle; and
proceeds to lay down the following econverse propositions:
“If it be required to resist or prevent the inspissation of
the fluids in the cure of tuese disorders, it will be necessary
to call in the assistance of motion, provided there be no
particular circumstance that rendeis the use of it improper.
If, on the contrary, the plan of cure require to give a better
consistence to the fluids, and if the effects of motion should
counteract this plan, we must have recourse to rest.”
Pursuing these propositions, he dilates freely on the sub-
ject of motion as applied to rheumatism, gout, anchylosis,
and so forth; rather as if for the purpose of creating a
marked antithesis to the use of rest, than of especially
treating of rest itself as a curative agent. On the latter
point, however, after relating some cases of chronic verte-
bral disease which had been benefited by rest, and dwelling
upon such obviously necessitous cases for its adoption as
dislocations, rupture of tendons or muscles, contusions of
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joints, &ec., he suggests its application to the treatment of
sinuses, and fistula of the anus.

Hence I believe I am only arranging, in an approach to
a systematic form, the fragmentary atoms of a great prin-
ciple which has occurred to the minds of very many
surgeons. Fortunately, from my position I am enabled
to illustrate that principle by cases deduced from my indi-
vidual experience, and thus I trust to impress it on the
minds of others, who will extend its application. At any

rate, I can say, :
“ fungar vice cotis, acutum
Eeddere que ferrum valet, exsors ipsa secandi.”

Horacg, Ars Poetica, line 304.

Before proceeding toa further and wider examination of
the therapeutic value of Rest, I would solicit your atten-
tion to three or four additional cases, illustrative of some of
the points which I have had the satisfaction of previously
placing before you. These few cases are good examples,

erhaps, but form only a small portion of the numerous
instances which I could adduce; yet they will serve to
show that the subject has an important bearing on practice.
1t will be remembered that the series of facts which I
brought forward, for the purpose of exemplifying the value
of Rest as a curative agent, consisted partly of cases of
diseased spine, taking my examples of di-ease from the
highest portion of the vertebral column. These were
selected especially on account of the danger which so
frequently attends their professional mismanagement.
I also endeavoured to call your attention to what I
deemed to be the safest and best method of opening deep
abscesses—namely by a scalpel, grooved director, and
ordinary dressing forceps. As I have had a case before
me, full of point with regard to this subject, I will detain
you by relating one or two facts regarding 1t :—

A young lady, aved thirteen, had a deep abscess in the
lower third of the left thich. Asfaras I can judge of the
case by the history which I have received, the abscess was
associated with periosteal or sub-periosteal inflammation,
for the abscess was deep under the muscles. It was
opened at the lower and inner part of the thigh with a
lancet or bistoury, by one puncture or clean incision, which
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reached the abscess. Pus escaped, mixed with a eonsider-
able quantity of arterial blood ; and after all the purulent
fluid had been evacuated, arterial blood still flowed from
the aperture. The aperture was then plugged. On the
third day, the plug being removed, a little hemorrhage
took place, and it was plngged again. On the seventh
day after the opening of the abscess, a most profuse and
sudden arterial hemorrhage occurred, bringing the patient
really to the very brink of the grave. At that time a con-
sultation of surgeons took place, when it was determined
to tie the femoral artery. This was well done, just above
the middle of the thigh, and there was no subsequent
hemorrhage. Isaw thisyoung lady in London last October.
She was then in an extremely emaciated and depressed
condition, with a slough upon the back. The aperture
made by the lancet was still there, and pouring out daily a
small quantity of sero-purulent fluid. I need not trouble
you with any further particulars of this case, except to
express my opinion, not in opposition to the gentleman to
whom this case occurred, but as bearing upon the facts
which I have brought before you. Had this abscess been
opened in the way I have suggested, I think the extreme
danger to which this patient was subjected might have
been avoided. My plan would have been to cut down to
the fascia lata, dividing the fascia lata only, and then
(instead of allowing the lancet to pass into the deeper-
seated parts, where it was impossible to predetermine the
precise position of the subjacent arteries) to thrust the
grooved director through the vastus internus muscle, and
open the abscess by the dressing forceps, guided into it by
the groove in the director.

I took occasion also to refer to the treatment of ahscesses
by “rest,” and I brought before your notice some cases of
abscess under the occipito-frontalis muscle—abscesses most
difficult to manage, except upon one prineiple, the use of
mechanical means to keep the parts in a state of quietude
or “rest.”

Sinece then a most enrious and remarkable case has been
brought under my notice at Guy's Hospital; it is here
depicted (Fig. 22). A man (W.D——), aged sixty-three,
in January, 1860, fell fruom the rigging of a ship, his head
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coming in contact with a bar of iron in a barge, producing
extensive laceration of his scalp. He was professionally
attended to immediately ; adhesive plasters were applied,
and the edges of the wound were adjusted; but, from
what cause 1 do not know, these plasters were allowed to
remain on the man’s head eleven days undisturbed. He
was not, I think, under professional care during that time.
The plasters were then pulled off by himself; and sub-
sequently he had several attacks of erysipelas and slough-
ing of thescalp. In May, four months from the time of the
accident, he and his surgeon began to notice that the scalp
was falling, like a land-slip, gradually sliding down the
side of the head till it ultimately attained the displaced
position which you see in this portrait (Fig. 22). The

Fig. 22.

space between the fallen scalp and the edge of the granu-
lating surface is now occupied by newly-formed skin, free
from hair. A considerable portion of the parietal and
adjoining bones has been detached from the top of the
head, so as to expose the pulsations of the brain near the
centre of the large and massive granulations, which are
shown in the drawing. I adduce this case for the purpose
of supporting the opinion that the whole of this mischief
might have been avoided if attention had been paid to
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what I have alluded to in my previous lectures; that is,
the use of some mechanical means, such as strips of plaster
placed around and over the scalp, to maintain the oceipito-
frontalis in its proper position. In this case the subjacent
areolar tissue sloughed ; there was nothing to hold the
occipito-frontalis, and it slid off the side of the skull. I

Fig. 21.

might add another practical remark. I thinkitis probable
that if the scalp had been carefully retained in situ on the °
top of the head, the loss of bone would not have been so °
extensive. The portions of detached bone, when put °
together, made a large piece, somewhat circular in form, *
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with a diameter of about four inches. The exfoliation is
confined to the external plate of the cranium and diploe
except near the parietal foramina, where a piece of the
internal plate or table is visible on its concave aspeet, and
it is at the corresponding part of the exposed dura mater
that the distinct pulsations of the brain may be seen.
Although I am aware that the chief nutrition of the bones
of the head is obtained from the dura mater, yet no doubt
some portion of it is derived from the periosteum or peri-
cranium. The pericranial membrane was destroyed by its
exposure, and hence the sloughing that occurred. 'This
picture (Fig. 23) represents the patient after the operation
which I performed upon him. It is perhaps rather too
flattering to this patient, and a little too complimentary
to the success of the surgeon’s efforts. But I would ask
you to remark one other point in this case with reference
to the influence of rest. The granulationsin this drawing,
although not artistically well depicted, do exhibita healthy
character, and the area is much diminished, and is still
diminighing. This improvement has occurred since the
removal of the hanging mass of the scalp, which by its
weight was making constant traction upon the healing
sealp, and so interfered with Nature’s curative efforts.
By taking away the depending portion of scalp, I gave
“mechanical rest” to the margins of the ulceration, and
thus enabled Nature to concentrate her attention more
upon the healing of the exposed surface; and now the
condition is that which is here represented.

The cure of sinuses by “ rest ” was another subject that
I brought forward, and I may here mention an additional
case or two bearing upon this point which have since
occurred.

On November the 21st, 1860, a gentleman, aged twenty-
three, consulted me with regard to a sinus in his right
groin, which was the sequel to an extensive suppuration
which took place in a glandular swelling below Poupart's
ligament, three or four months previously. The abscess
had been first punctured, and subsequently freely cut along
its whole length, near its lower boundary. "The sinus did
not heal, and the gentleman was sent to Ramsgate, where
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he remained three months, during which time he wore a
pad of lint bandaged over the parts, with the idea of
making pressure upon them. Upon his return to town,
there being scarcely any improvement in the condition of
the ulcer and sinus, he was ordered by his surgeon to
return to the sea-side for the winter, for the further im-
provement of his health. It was at this time that I was
consulted. The gentleman explained to me that he had
made great sacrifices from the commencement of hisillness,
several months back, to the present time, by absenting
himself from business, without any benefit to the sore, and
that he could not afford to lose more time, except as a
matter of necessity. On examination, I found a short
sinus, about an inch in length, running parallel with
Poupart’s ligament, on the right side, and then communi-
cating with a cavity having granulating walls. One
granulating surface passed underneath an overlapping
piece of skin, about two inches long and three-quarters ot
an inch wide, which rested in part upon a long slip of

Fig. 24.

exposed granulation, extending below the margin of over-
lapping skin. Both surfaces were covered with granula-
tions, and the two were moving freely upon each other.
It appeared to me that this gentleman’s health was pretty
good, and all that was required would be to apply some-
thing to make a steady pressure upon the flap of skin, so
that these granulating surfaces might be brought in eon-
tact, and maintained in that state, for the purpose of aiding
gecondary adhesion, Just as when primary adhesion fails
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in the operation for hare-lip, by bringing the granulations
together they unite, and the reparation is tolerably perfect.
For the purpose of secnring this necessary adaptation of the
grauulating surface in this patient’s case, I recommended
him to wear a truss of this kind (Fig. 24), which was well
adapted to relieve his condition. Towards the large end of
the truss isintroduced a ratchet wheel, regulated by a key.
Thisis eapable of turning the pad inwards upon the sinus
almost to any extent ; and if the patient finds the pressure
too great, he can himself reduce it with facility and pre-
cision.* This truss was applied, and I advised the patient
not to sacrifice more time, but to attend to his business,
and not go into the country. In a fortnight the sinus had

* Rest, by carefully adjusted pressure, which a patient can regulate
for himself, will be found of very great service in the treatment of a
varicoccle by a truss. I refer to that degree of varicocele whieh is not
sufficiently relieved by a suspensory bandage, and yet does not call for
an operation. A rough but sutliciently reliable test as to the amount of
benefit likely to accrue from the use of a truss consists in the applica-
tion of temporary pressure, while the patient is recumbent, and ascer-
taining the amount of relief given when he stands up. Whether a
truss of’ the above kind, or a moc-main, or barz-truss be made use of,
support should be given not only at the external abdominal ring, but
algo along the inguinal cunul. As long as, in one way or another, the
patient retains the power of regul: Ltm r the amount of pressure, no
fears need be entertained of atmplw of the testis from obstruction of
the spermatic artery, or complete obliteration of the spernatic veins.
Any one who bas examined an injected preparation of a varicocele
will Lave noticed the number of small veins which, under such pres-
sure as the above, will escape complete ubatructinn, and earry on the
circulation. With reference to the spermatic arfery a certain degri ¢
of obstruction will give rest to the testis and so be heneficial. It
must not be forgotten that in many varicoceles, especially those com-
plicated with morbid conditions of the gemm]s, such »s irritability,
hyper-sensitiveness, neuralgia, there are two factors at work : not nnly
is the efterent current at fault from an altered condition of the veins,
but the afferent blood-supply is also altered, being often excessive or
subject to frequent and sulden variations, from habitual excesses which
need not be further specified. And where this irritability and hyper-
gensitiveness are especially complained of at night, g.ntle support and
pressure with a truss will be found bencficial as well as in the day-
time. Finally, the stndent will not forget how mueh rest ean be given
in this troublous condition by removing any habitual sluggishness cf
the large intestine, and by restoring the fone of the cremaster and
durtos, the natural teatﬁ-auppurter and compiessor, by sluicings with
cold-water, and the habituul avoidance of heating clothing.—{Ep.]

L
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nearly healed. On the 8th of January, 1861, it had com-
pletely healed, and the discharge had entirely ceased. The
skin over the wound being then thin and delicate, I re-
quested him to wear the truss a few weeks longer, which
he did, and then everything was perfectly well. In the
spring he went out hunting, and the friction of the truss
led to a little excoriation, which required some temporary
attention.

Thus we see that the simple treatment by Rest—that is
by bringing the granulating surfaces together, and keeping
them quietly in contact for a short time—did away with the
necessity of this gentleman’s gnitting his business and
making large personal and pecuniary sacrifices, for the
purpose of doing what would not ultimately have led
to much, if any, improvement in his sinus and concealed
uleer.

In the summer of 1859, my opinion was requested
regarding a gentleman, aged forty-two, who had just then
sought advice in reference to some sinuses in his groin,
which had remained after glandular enlargement and sup-
puration, associated with non-syphilitic ulceration upon
the prepuce. The patient had been, during the three
previous months, uninterruptedly under the care of a
lhospital surgeon, who had used many different local
applications to the sinuses, and had given him mercury
internally, with rest at his home, but all without any
benefit. Hissurgeon had told him that nothing remainel
to be done but to *‘l&y the sinuses open, and make them
heal from the bottom.” This gentleman, who was in good
health, refused to be cuf, and sought the advice of Dr.
Daldy, who suggested that my opinion might be taken as
to what had best be done. I found five external openings
of sinuses, margined by granulations, and communicating
with each other deeply under a surface of about two inches.
The discharge from the sinuses was purulent, but thin,
and the immediate neighbourhood of the sinuses was
massive and thickened. It appeared to me that a truss
applied upon the skin overlying these deep sinuses, so as
to force the granulating walls into contact, and to keep
them in that state during a few weeks, might close these
sisuses, and obviate the suggested “laying them open.”
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Such a truss as that I have shown you was then applied,
and the patient permitted to walk about. The truss was
worn day and night, and in a fortnight all the sinuses
were firmly closed. After that time the patient wore the
truss during the daytime only for several weeks longer
until all the thickening and hardening of the soft parts
had entirely disappeared.

The merits of “ mechanical rest ” are sufficiently obvious
in this case. I may add that this patient had, a few
months afterwards, a most severe and dangerous attack of
double pneumonia, which invalided him for a long time,
but the sinuses did not re-open.

The next case to which 1 will refer is that of a sinus
under the tendons of the extensor muscles on the dorsum
" of the foot. This was the case of a young gentleman aged
thirteen, who was brought to my house on the 11th of
July,1860. The sinus occurred after an abscess suspected
- to be associated with disease of the tarsal bones; it had
existed off and on during four years, and he had been under
the surgical treatment of a hospital surgeon irregularly
during the whole time. Sometimes the sinus was discharg-
ing ; then it would heal up; soon again become swollen :
then break and discharge for a time, and so on. A probe
passed easily along the sinus under the tendong of the long
extensor for about two inches, the course of the sinus being
indicated by considerable thickening of the areolar tissue.
I could detect no disease of the rarsal bones by examina-
tion with the probe, or by pressing upon the heads of the
metatarsal bones towards the tarsus. This latter method
enables the surgeon to ascertain with precision which of
the tarsal bones or articulations, if any, are diseased. The
patient’s mother told me that on walking far the back of
the foot became swollen and painful. I placed a thick pad
of lint over the track of the sinus, leaving its opening free,
and then applied a bandage over the whole of the fuot, so
as to coapt the sides of the sinus, a small aperture being
left for the escape of discharge. Now it will appear almost
ridiculous when I add that in four days the sinus was
healed ; but around the sinus there wus a thick mass of
consolidated structures adhering partly to the tendons and
partly to the subjacent ti~sues. Here, I suspect, was the

M 2
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starting-point of defect in the treatment by the surgeon
who preceded me. The new tissues filling up the sinus,
or uniting the opposed granulations, were not strong
enough and healthy enough to resist the traction of the
tendons of the extensors or the movements of the foot.
Looking on the case with this interpretation of the previous
failure, I desired him to continue wearing the pad of lint
and bandage for three or four months. The last time I
saw him was on December 10th, 1860. The skin and
subjacent tissues in the course of the old sinus were soft,
and the areolar tissue was pliant and moveable, allowing
of the movements of the extensors, and apparently com-
petent to the performance of its yielding and elastic dutiex.
So the sinus remained perfectly well. Anxious that I
might state nothing but the truth relating to this case, I
wrote a note to this patient’s father, who thus replied to
me, May 7th, 1861 :—*“1 have much pleasure in saying
that my son’s font continues sound.”

This 1s a good case, because the sinus was cured by
“rest,” as you may term it, in four days, after four years of
unequal results. I think it also illustrates this wide but
frequently disregarded principle, that new tissues are not
competent to the same emergencies as those which are
more thoroughly organised or advanced in life. The
nniting medium of this freshly closed sinus was young at
first, and I have no doubt, if I had allowed it to continue
under the influence of these extensor tendons, it would
have given way, and I should have had a repetition of the
conditions which occurred to the other surgeons who had
attended the case previously.

I shall be excused if I mention one more case, and then
proceed to the other part of my subject. I adduced in my
previous lecture some instances of ulcers and wounds which
were very painful in consequence of the exposure of the
ends of the nerves in the wounds—cases in which the pain
was stopped by division of the nerve just below the surface
nf the wound. Two or three cases of that kind have since
occurred at Guy’s Hospital under my care, in which I have
pursued the plan of dividing the nerve exposed in the
wound. One case, that of a man aged twenty-eight, whe
had his finger crushed by accident, presented jtself very
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recently. He was admitted last March, with a severely
contused and lacerated index finger. An attempt was made
to save the finger, but it was ultimately thought right to
amputate it, just above the head of the first phalanx, by
two lateral flaps of soft parts. The flaps assumed an
unhealthy chaiacter, and the man was brought into the
hospital. The sutures were removed, and the flaps fell
widely apart. They were extremely painful, the agony of
the man’s feelings being expressed by his features in the
clearest manner. He was scarcely ever free from pain,
except under the narcotising influence of larce doses of
opium. Upon the exposure of the flaps I detected the
precise position of the exquisitely sensitive points in the
agranulations, and I passed a pointed bistoury under the
course of the nerve within the flap and divided it, and my
dresser divided the other nerve in the same way in the
other flap. It is not tvo much to say that the man was
immediately freed from pain. From that time he suffered
no pain and required no opium. The flaps became less
swollen and inflamed, and in ten days, the granulaiions
being then healthy, thej were nicely adjusted, and the man
got perfectly and quickly well.

I cannot avoid encroaching upon your time for a
moment in order to relate another case, which comes from
a professional friend, Mr. May, of Reading, who wrote to
me on the 12th of December, 1860, as follows :—

“ My pEAR SIR,—I cannot resist the temptation to tell
you a case which offers a striking illustration of the
principle so admirably explained and enforced in your
lectures at the College of Surgeons, and for which our
profession is deeply indebted.

“ Nearly twenty years since, I attended a ladyv who, for
eight or nine years, had been afflicted with intense head-
ache and intolerance of light, commencing on first awaking
in the morning, and persisting more or less all day, totally
disabling her, and, during many months, confining her
entirely to her house.

“I learned that she had consulted several medical gen-
tlemen, both in London and the provinces. Under an
impression of inflammatory mischief in the brain, Dr.
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Marshall Hall ordered her a scalp issue with twenty peas,
which was prolonged for some weeks; she underwent a
long course of mercury, was cupped many times, blistered,
ete., ete. Under other advice, she took tonic medicines of
various kinds, and made a journey on the Rhine, ete. All
seemed useless, and she had resigned herself to de-pair.

“ At my first examination of the case, I learned that a
- severe frown was caused by the first influx of light in the
morning ; then followed headache, etec. My impression
was that if I could arrest this spasmodic action (by phy-
siological rest 7), and break the habit of return by mechan-
ical means, I should prevent the other symptoms; and so
1t happened. I merely covered one eye with a card, about
the size of a crown piece, and attached an elastic tape toit,
so that it passed around the head, across the forehead, and
over one eye, slightly compressing the mlpltﬂ-frﬂntalm
and corrugators. This simple device effectnally prevented
the frown, and there was at once an end to the mischief.

“The ﬁnly further treatment required was to gradually
accustom the eyvs to light and action ; and this was readily
done by using one at a time for two hours, and then
changing the card to the other eye, regulating the admis-
sion of light. In other, but still meore expressive words, 1
gave ‘rest to parts’ nwrbidly excited ; and so this most
terrible malady vanished as a charm.

*“ The patient continued free from the complaint during
the Temainder of her life, and died about two years ago.

“ Believe me, dear Sir, yours most faithfully,
* GEORGE May.”

Here was an important recognition of the principle of
“ Physiological Rest,” which seems to have been applied
very delicately and neatly to the rclief of the persistent
and painful symptoms experienced by this lady.

I shall now venture to direct your attention to an
arrangement of nervous distribution, which has supplied,
to my mind, during more than a quarter of a century, and
still supplies, a noticeable instance of design, which has
not been, so far as I know, generally recognised or properly
appreciated.

It is my purpose to devote a part of these lectures to the
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consideration of the inflnence of Rest in the treatment of
diseased joints. In anticipation of those facts which will
make manitest the importance of rest in treating diseased
joints, and for the purpose of showing the ph} siological
and fundamental principles on which it is based, I am de-
sirous of placing before you some details of healthy human
anatomy regarding the general distribution of the nerves
to the joints, and the associated muscular apparatus moving
those joints, which betoken special design.

I may remind you that when a joint “becomes inflamed,
it is painful and difficult of movement; it becomes
involuntarily fixed by Nature’s own process, thus securing
comparative rest to the interior of the joint. Indeed, we
may lay it down as an axiom that Nature instinctively
renders an inflamed joint comparatively fixed and flexed.
Now, what is the key to the explanation of the flexed
position and rigid state of an inflamed joint? Some might
say, * Because the patient findsitisthe easiest position for
himself, and the easiest position must, of course, be the
best.” But this is no answer to the question, How is this
position induced ? Itisnot voluntary. The patient cannot
either prevent it or changeit when it exists; nay, more, it
is not true that the flexed po-ition is the easiest; forevery
day’s experience declares the contrary. I shall hope to
have the opportunity of showing you distineily that when
the hip-joint is diseased it is flexed, and is often in a very
painful state; but that when the femur is put ﬁtralght
the patient from that time is free from pain. Here is an
instance in direct contradiction to the idea that the flexed
condition is the easiest for the patient. When the joint is
made straight, the patient experiences, almost immediately,
a diminution of pain. It is true, however, that, in the
case of the knee-joint, it is sometimes otherwis: Itis plain
that when the femur, tibia, and j atclla are ‘n the p sition
caused by the leg belng in a state of extension, here must
be a much larger extint of articular suiface coaptation
than in any other position of the joint. This surface
coaptation becomes more and more reduced, or lessened in
extent, as the tibia is carried backwards avay from the
femur. Probably, it is this diminution in the extent of
the articular surface contact, as well as the diminislel
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pressure, which explains the feeling of comfort that
patients sometimes experience when the inflamed knee-
joint is allowed to become flexed.

Still the question comes back to us, Why is an inflamed
joint fixed and flexed ? It appears to me to result from
the circumstances to which I shall presently allude more
in detail —viz. that the irritated or inflamed condition of
the interior of the joint (say the knee-joint), involving the
whole of the articular nerves, excites a corresponding con-
dition of irritation in the same nervous trunks which
supply both sets of muscles, extensors and flexors; but
that the flexors, by virtue of their superior strength, compel
the limb to obey them, and so force the joint into its flexed
condition. 'I'he joint then becomes rigid and flexed, because
the same nerves which supply the interior of the joint
supply the muscles also which move the joint.

This anatomical arrangement, physiologically considered
and rightly interpreted, may be made the means of ex-
plaining some of the most prominent symptoms of joint
diseases, and of constituting a foundation for the required
treatment of diseased joints by rest, which I propose to
advance and to recommend.

In order to bring in a comprehensive and definite form
before you this fact, which is so important on anatomical,
physiological, »nd pathological grounds, I will state it thus :
“ The same trunks of nerves, whose branches supply the groups of
muscles moving a joint, furnish also a distribution of nerves to the
skin over the insertions of the same muscles ; and—what at this
moment more especially merits our attention—ithe interior of the
joint receives its nerves from the same source.” This implies
an accurate and consentaneous physiological harmeny in
these vari us co operating structures.

For iustance, the circumflex nerve supplies the teres
minor and the deltoid muscles, the skin over the del-
toid, and also the skin over the fascia of the upper
arm, into which rhe deltoid muscle is partly inserted. It
also gives an articular branch to the shoulder-joint. Other
nerves go to that joint, such as a branch fiom the sub-
scapular trunk, which is derived from almost precisely the
same part of the axillary plexus as the cirenmflex nerve,
The suprascapular nerve after supplying the supraspinatus
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and infraspinatus muscles, sends little filaments to the
interior of the same joint. Thns the same circumflex
nerve supplies these muscles, the joint which the muscles
move, and the skin over the muscles, as well as the skin
over the fascia, which is a part of the insertion of the
deltoid muscles. Bnt here I touch upon a point by which
I am reminded to state that every fascia of the body has a
muscle attached to it, and that every fascia thronghout
the body must be partly considered as the insertion of a
muscle. 1 shall be abie hereafter to trace nerves derived
from the same trunk supplying the joint and muscle, and
sometimes distributed over a large extent of fascia, That
extent of nerve distribution, however, I shall show to have
a very exact relation to the proportionate attachment of the
muscles to the fascia, of which I shall be able to adduce
some well marked examples.

The object of such a distribution of nerves to the mus-
cular and articular structures of a joint, in accurate asso-
ciation, is to ensure mechanical and physiological consent
between the external muscular or moving force, and the
vital endurance of the parts moved, namely, of the joints,
thus securing in health the true balance of force and frie-
tion until deterioration occurs. If this point of balance or
adjustment be overreached during exeirtion, pain, Nature’s
warning prompter, is induced within the joint, and suggests
the necessity of diminishing or arresting exertion. This
cessation, or this reduction of exercise or friction and
pressure upon the articular structures, must be effected by
the muscular apparatus of the joint, either through the
will, or immediately by its own instinctive efforts, called
into play by means of the mnervous association. The
muscles, indeed, appear to be told, through the medium
of the nerves of the interior of the joint, that its articular
structnres are overtasked ; and the antagonistie muscular
forces of the joint being thus involuntaiily excited, the
joint is at once rendered rigid and stiff for the purpose of
keeping it at rest. Or, it may be put in this way (only as
confirmafory, however )—that the synovial me:mbrane iiself,
under the influence of physiological exhaustion, contributes
something towards the same end, by failing to secrete the
proper quantity of synovial fluid. The joint thus robbed
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of its lubricating medium demands of the exhausted muscles,
for its movement, a still greater efiort than in its normal
state; and their inability to respond to the extra demand
necessitates the rest of the joint. Still, in this mode of
viewing the subject, the necessity for limiting exertion, in
order that the interior of the joint may obtain the rest
requisite for the renewal of its physiological power and
structural integrity, is intimated to the moving agents by
the same nerve interpreters, and the moving agents, in
obedience to the announcement, render the joint stiff and
difficult of movement.

Without this nervous association in the muscular and
articular structures, there could be no intimation by the
internal parts of their exhausted function. There cannot
be any doubt that it is when this period of funectional
exhaustion in the internal parts has been reached, and arti-
cular friction is nevertheless continued (notwithstanding
the structural and functional prostration), that the mischief
in the articular structures commences, and disease of the
joints, as we term it, starts into existence.

Again, through the medium of this muscular and eutaneous
nervous association, great security is given to the joint
itself by those muscles being made aware of the point of
contact of any extraneous force or violence. Their in-
voluntary contraction instinctively makes the surrounding
structures tense and rigid, and thus brings about an im-
proved defence for the subjacent joint structures.

This same associated muscular and cutaneous nerve dis-
tribution is obviously of the highest importance in refer-
ence to the sense of touch. Thus in grasping with the
hand, the indication as to the amount of force to be employed
must be the impression made upon the sensitive branches
of the same nerve which supplies the muscles employed
in the act of holding or grasping. Hence the median
nerves, with others, are employed in grasping, and also in
the adaptation of the fingers to the palm of the hand.
Whether the body to be grasped be great or small, there
must be an instinctive limit to the grasping effogt. This
can only be indicated to the muscular apparatus employed
by the sensitive nerves.

In standing, walking, or jumping, the contact of the
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skin of the foot with the ground intimates in health, not
only the degree of muscular force necessary to sustain the
erect posture in standing, but gauges the use of the required
energy in walking, and moderates the concussion of jump-
ing. Without this normal, consentaneous, muscular and
sensitive function, precision of action would be lost, and
unmeasured exercise of muscular force would be employed
during the performance of any of these functions. The
nice adjustment of muscular power must be an important
thing, for we know that unexpected muscular force breaks
the patella.

Let us now go to the. bedside. Is it not indisputable
that if we allow an inflamed knee-joint to lie upon a soft
pillow, unconstrained by mechanical means, the muscles of
the joint, stimulated to undue exertion, never allow the
articular surfaces to be kept quietly in apposition with each
other? This explains the fixed and flexed cundition of the
joint. Thus the flexors—as I have before remarked, the
more powerful muscles—act unceasingly day and night,
apparently without any rest, and especially declare their
mischievous assiduity by the wakeful slumbers and dis-
turbed sleep of the patient. This persistent action of the
flexors slowly alters the relation of the articular surfaces
of the bones to each other—more slowly, indeed, but not
less surely, than the hour-hand of the clock, which does
not appear to move, but yet, 1f I compaie its present posi-
tion with that which it occupied some time since, I perceive
that it has gone on marking the course of time.

Let us take for example the case of the knee-jeint. The
surgeon sees an inflamed and swollen joint, lying on its
outer side, and desires that it may be kej t quiet upon the
bed, or on a soft pillow. Whether he sees it again in a few
hours, or days, or in a week, the fiist thing that strikes him
with regret, and perhaps surprise, is the changed position
of the bones. He sees that the knee-joint is cynsiderably
more flexed than when he last saw it. On enquiry, he
ascertains that neither the patient nor the nurse has dis-
turbed it, and then he recognises that the stealthy and
mischievous flexors have secretly effected this change in
position. It is merely flexion, under the influence of
muscular energy involuntarily exerted; for as soon as
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muscular contraction is destroyed by chloroform. the fixed
and flexed conditions of the joint are for the time entirely
lost. And here I may state, that over and over again I
have seen the destructive effect of this increasing state of
flexion of the joint ; resulting. not seldom, I may say, from
procrastination, or inexcusable want of courage on

part of the surgeon to rectify it, or from his yielding too

The large granulating surface, here very roughly delineated, was the sequel of severe
local inflaimmation and superficial sloughing, resulting from the application of
some irritating liquid by a quack to cure the disease of the joint.

easily to the importunities of the patient or his friends, in
order to avoid giving pain. From the time when the
limb begins to be flexed starts the mischief, which by-and-
by cannot be controlled.
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I have here a drawing from nature (Fig. 25) to show
to what extent flexion is sometimes involuntarily carried.
You see the tibia flexed upon the femur at a very acute
angle. This was originally a case of inflammation begin-
ning in the interior of the knee-joint, and the contraction of
the muscles was never resisted in the slightest degree, but
was allowed to take its own course, and you see the result.

Fig. 26 represents another case of diseased knee-joint,
in which the tibia and fibula were carried backwards, so
that the heel touched the tuberosity of the ischium.

These are extreme specimens of the results of the absence
of mechanical constraint; and I feel convinced that the
starting-point of the mischief which ultimately led to this
condition, necessitating the amputation of these limbs,
might have been succes~fully combated by placing a splint
behind the knee-joint, thus counteracting the influence of
the powerful flexors. I may add, both patients did well
after amputation. It seems to me that it isa great mis'ake
on the part of professional men, when they see an inflamed
knee or other joint beginning to be contracted or flexed,
not to correct it at once, and so avert the condition which
led to the necessity for amputation in these two cases, at
all events,

This explanation of the sole cause of fixed and flexed
joints applies particularly to recently inflamed joints. before
the deposition of new and comparatively solid maierial has
taken place around and within the articulation. In cases
of long continued or chronic inflammation of joints, the
contraction and fixed condition depend partly, no doubt, on
the encumbrance of the joints by the new material. Hence
the deformity of the joint at that period cannot be entirely
removed even under the influence of chlorofurin.

Permit me just again to refer to this constantly flexed
state of an inflamed joint. Take, for example, that of the
hip: I venture to say that no gentleman here ever saw an
inflamed hip-joint with the leg extended. It is uniformly
bent, and also, as a rule, slightly adducted, the canse of
which I shall have occasion to refer to at another time.
In the case of the knee-joint, when inflamed it is always
flexed. Curiously enough, the malingerer, wishing to
deceive and to impose, almost always endeavours to indi-
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cate his long-continued and extreme suffering fully
extending the leg. But this extended position displays
the imposition ; for an inflamed joint is never straight, but
alwayvs flexed, the degree of that flexed condition depend-
ing upon the intensity or the long duration of the mischief.
Did any person ever see an inflamed ankle-joint, permitted
to pursue its own course, remain nearly at a right angle

Fig. 28,
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In this sketch, represcuting the child’s state on admission into Guy’s Ho=pital, the
condyles of the femur are visible. They became denuded and exposed some
time before I saw the little patient. The ulceration of the skin was caused by

the projecting condyles cunstantly pressing upon it, the patient being at that time
in bad health.

with the foot? The heel is always raised by the gastro-
cnemii, and the toes pointed downward. An inflamed elbow-
joint is always flexed, never extended. But when we come
to the wrist-joint, we find that, although 1the muscular
power assoclated with 1t is very great, yet in consequence
of the extending and flexing furces being pretty equally
balanced, we seldlom have much flexion of the hand when
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the wrist-joint is inflamed. This is in strict accordance
with the law which I have endeavoured to place before you
—the equality of muscular force not causing much disturb-
ance of the bones, but simply maintaining the joint in
a quiet but fixed condition. Again, with regard to the
fingers: who ever saw a finger with an inflamed joint of
any duration in which the finger was perfectly straight ?
Such a thing was never seen ; the inflamed joint is always
more or less bent under the influence of the flexors. I
think that the degree of flexion associated with diseased
joints in the hand is proportionate to the number of musecles
and the nervous supply, on which I shall have occasion to
dwell in my next lecture. The forefinger, for example,
when inflamed, is generally not so much flexed as the
others, because it has an additional muscle, the extensor
indicis, which counteracts the tendency to become flexed.
With regard to the thumb, as a rule, I ~hould say it is not
proportionately so much flexed towards the palm when
inflamed as the middle or ring finger. The exjplanation
is, that there is a greater balance of power in the muscles
of the thumb, the flexors and extensors, as compared with
the corresponding muscles of the fingers. "This will account
for the extremely flexed condition of some of the fingers,
the slight degree of flexion of the forefinger, and the nearly
straight condition frequently observed in an inflamed joint
of the thumb.*

* In the Dublin Journ. Med. Sci., vol. 1xii. p. 87, will be found a
short résumé of observations and experiments which have been made
of late years on the infra-articular pressure of the knee-joint under
different conditions, and which bear on the above question of its posi-
tion during inflammation. * Amongst the most important observations
are those of Bonnet, Reyher, and Kanke. The principal factors which
these observers have taken into ecnsideration, are—1. the position of
the limb ; 2. the eondition of the peri-articular muscles ; 3. the amount
of intra-articular effusion ; and 4. the traction to which the limb has
been subjected. Tiie position of the maximnm ecapacity of the joint,
which, of course, correspon s to that of minimum pressure, is the sub-
ject of some difference ot opinion. While Bonnet asserts it te be that
of flexion of the leg at an angle of 60° the other two obzervers reduce
the angle to 30°. Kanke found that (taking the muscles into acecount)
on starting with the attitude of complete extension, the pressure
diminishes with the flexion of the leg, and attains its minimum at
the angle named (30°Y On further increasing the flexion, the pressure
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inereases rapidly and becomes considerably greater than the primitive
pressure corresponding to full extension, even before the lez has been
flexed to a right angle. The cuntraction of the peri-articular museles
has considerable etfect, according to the measurements of Ranke (Cen-
tralbl. f. Chir. 1875) in augmenting and modifying the intra-articular
pressure. The effcet of continuous traction of the limb is modified by
the other factors. By forcing needles into the condyloid extremity of
the femur and into the head of the tibia, Reyher (Deut. Zeitsch. f.
Chir., 1873) lLas demonstrated ocularly that & moderate weight is
capable of produeing a measurable separation of the articular surfuces—
a traction of 100 livres producing an elongation of 35 mm. He has
further observed that in cises where the quantity of synovia is
normal, or but very slightly auzmented, the effect of continuous traction
is to diminish the pressure within the joiut. Paschen (ibid ) has al-
ready made the samme observations with reference to the hip-joint.
The effeet is the same if the musecles be relaxed or paralysed, whatever
be the nmount of effusion. But if the quantity of effusion be consider-
able, and the muscles active, the effect of extension by weight will be
an increase of pressure. Some of the applications of these vhservations
to surgery are sufficiently obvious. They illustrate the slightly flexed
attitude of the limb in acute synovitis; but, above all, they indicate
the rational employment of continuous extension in those cases in
which inflimmatory affections of the joint are attended with slight
synovial effusion. Reyvher would not, however, entirely reject the
treatment of acute synovitis with effusion by this meth:d, but would
advise aspiration of the joint as a rational preliminary measure.
Another meehanical effect of traction upon the limb, and one which
the last-mentioned observer more especially draws attention to, in the
case of the hip-joint. is of importance in reference to this plan of
treatment—viz., the alteration of the points of contact of the articular
surfaces, which, in the ca-es of both the hip and knee joints, the dif-
ferent attitudes assumed by the limb under different degries of foree
prove to take place. We muy then enumerate these as nmongst the
various advantages elaimed for the method of treatment of joint affer-
tions by extension: the modification of the intra-articular pressuie;
the diminution of the contraetion of the peri-articular muscles; the
alteration of the points of contact of the articularsurfaces ; and finally,
the rest and immobilization of the articulation.”—[Ep,]
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LECTURE VIIIL

CUTANEOUB BRANCH OF THE MUSCULO-SPIRAL NERVE—PRECISION OF
NERVOUE SUPPLY TO MUSCLES—EYMPTOMS OF INFLAMED JOINTS AND
TREEATMENT BY REST AND EXTERNAL ANZESTHETICS—EXAMPLES OF
PHYSIOLOGICAL REST—MUSCULO-CUTANEQOU8 NERVE OF UFPPER EX-
TREMITY—BENT ARM AFTER VENESECTION—CASES OF INJURY TO
MUBCULO-COTANEOUS NERVE—NERVES OF FINGERS, TOES, AND THUME
—EFFECT OF PRESSURE UFPON BSPINAL NERVES —GANGRENE OF THIRD
ANT) FOURTH FINGERS FROM PRESSURE ON TULNAE NERVE.

TowArps the conclusion of my last lecture, I made the
statement,—that the same trunks of nerves, the branches
of which supply the groups of muscles moving any joint,
furnish also a distribution of nerves to the skin over the
same muscles and their insertions, and (what at that time
more especially merited our attention) that the interior of
the joint receives its nerves from the same source. Hence
arises an accurate, consentaneous, and physiological har-
mony in these various co-operating structures. I availed
myself in this statement for the purpose of explaining how
it happens that an inflamed joint is necessarily rigid and
as necessarily flexed ; and I explained, somewhat in detail,
this method of tracing out the distribution of the nerves to
the joints, to the skin, and to the muscles. I was in the
habit of teaching this publicly at Guy's Hospital for
upwards of twenty-five years. I did not expect that I
should have occasion to refer to this fact at all ; because I
apprehended that after teaching at least three thousand
students in Guy’s Hospital it would be pretty well known,
as the result of my pnblic teaching. But I find amongst
the excellent books published by the New Sydenham
Society a work by Schreeder Van der Kolk, in which he
states: *“ After T had, in the year 1847, detected a close
K
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connection between the peripheric distribution of the sensi-
tive and motor nerves, by the discovery of a remarkable
law of the course and distribution of sensitive nerves in
the skin,—namely, that throughout the body the sensitive
branches of a mixed nerve run to the part of the skin
which is moved by the muscles receiving motor filaments
from the same mnerve trunk; so that, the action of the
muscle being known, we can, according to this law, even
n priori, define the distribution of the sensitive nerves in
the skin.”

Here you will observe is the same idea expressed by this
centleman in 1847. Now, it so happens that one of my
colleagues, Mr. Birkett, published a translation of a German
hook on Human Anatomy in the year 1846, in which
reference is made to this very subject by the translator.
He added within brackets the fact of the associated supply
of nerves to muscles and skin, but without further notice :
introducing it in the same way in which it had been
habitually treated by myself in public lectures at Guy’s
Hospital during many previous years. He so introduced
it, no doubt, for the purpose of marking an advance of our
knowledge in that respect beyond that of the German
original. I have therefore no hesitation in claiming the
anticipation, or priority, if we may so term it, in the ob-
servation and expression of the facts here alluded to by
Schreeder Van der Kolk as a discovery of his own. I do
not know that this is a matter of any very great import-
ance, but I suppose it right, in some measure at any rate,
to maintain one’s own position. It is not necessary to
criticise the statements made by Van der Kolk, because
what I have done at Guy’s Hospital, long before they were
j ublished, has taken a much wider and more extended
view of the subject than that presented in his book.

To proceed with our subject, however. This articular,
muscular, and cutaneous distribution of the nerves is, in
my opinion, a uniform arrangement in every joint of the
body. We may find numerous illustrations of the same
method of distribution in other parts of the body which
have the same definite relation to each other, and in this
respect present the same physiological and mechanical
arrangement observable in ordinary joints, to whieh I
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shall hereafter refer. For instance, I shall endeavour to
show that this same principle of arrangement, anatomi-
cally, physiologically, and pathologically considered, is
to be observed, with an equal degree of accuracy, in the
serous and in the mucous membranes. Thus considered.
it manifests a wide principle, which, if it has any appli-
cation in practice, must be one certainly of large extent.
I shall endeavour to show that this is really its true
position.

I may now, for a moment, refer to another diagram
(Fig. 27), for the purpose of confirming the proposition that
the same nerves that supply the muscles supply the joints,
and also the skin over the muscles. The musculo-spiral nerve
and its branches supply certain muscles very definitely, and
none others—these are the extensors of the elbow-joint, of
the wrist, of the fingers and thumb, and the supinators of
the radio-ulnar articulations. It also supplies the skin
over all these muscles, and the joints which they move;
and this is the whole of its distribution. Its cutaneous
portion is accurately drawn in the diagram as far as it is
exposed. This diagram (Fig. 27) clearly gives expression
to what I shall hereafter allude to more in detail with
respect to this musculo-spiral nerve—the precision of
nervous supply to muscles.

Precision of Nervous Supply to Muscles.

The great precision with which muscles are supplied by
their nerves is worthy of remark ; and is such that if we
have before us a contracted muscle, or a spusmodic condi-
tion of a muscle, we may be sure of the nerve which must
be the medium or the direct cause of it. Thus we see the
teres minor lying in contact with the infraspinatus, yet
never, as far as I know, receiving a branch from the
suprascapular nerve. We may notice the four muscles
placed between the os hyoides and the lower jaw; all four
are usually considered as forming one group, but when
you consider them with reference to their nervous supply
they are entirely separable. The mylo-hyoid and the
anterior belly of the digastric receive their nerves from the
mylo-hyoid branch of the third division of the fifth, thus
pointing accurately to the strict association between these

N 2
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muscles and the process of mastication. But looking to
the genio-hyoideus and the genio-hyoglossns, we see that
they are supplied by the hypo-glossal ; hence we must

Fig. 2T.

Cutaneous branches of the musculo-spiral (extensor .e-m:.’. suplnator) nerve sopplylng
the skin of the lower third of upper arm over the triceps, the whole of tle
dorsal aspect of the forearm,

conclude that they are functionally associated with the
movements of the tongue, And here let me observe to
the rising generation of anatomists (who will, I hope,



VIIL] AND THE DIAGKOSTIC VALUE OF PAIN. 181

excuse my referring to such points) that I have always
found anatomical lectures very much increased in interest
and utility by pointing owt the functional association and
the physiological relation of muscles by their nervous sup-
ply, rather than by their mechanical relation to the bones.

There are some muscles that receive two nerves: thus,
for example, the adductor magnus of the thigh receives
its nervous supply partly from the obturator and partly
from the great sciatic; clearly indicating that the adduc-
tor magnus is associated in action partly with the adduactor
muscles and partly with the muscles at the back of the
thigh, involving the idea of a double functional association.

In studying the supply of nerves to muscles, over every
part of the body, we find a great degree of precision,
which marks one difference between their distribution
and that of the arteries. Thus, if we look to the omo-
hyoideus muscle, we find that it receives its nerves from
three sources : it has a branch from the hypoglossal, and
if you trace that branch upwards, you find it receives a
filament from the pneumogastric nerve, and there are other
filaments to the muscle from the eervical plexus. This
clearly points out that this musele has three distinet func-
tional associations—one in connection with the hypoglossal
and the movements of the tongue, which it aids by fixing
the hyoid bone; another connected with the pneumo-
gastric nerve, so as to bring it into association with the
process of respiration; and a third to associate it with the
movement of the muscles of the neck.

I make these remarks for the purpose of pointing out
that there is a remarkable precision in the supply of nerves
to the muscles. These examples are taken from small
muscles, but they stand out distinetly, especially the omo-
hyoid, not so much from their size as from the precision of
the demonstration. This muscle arises from the superior
cdge of the scapula, close to what we call the suprascapular
notch, and in close proximity with the suprascapular nerve.
If it had been a matter of no impurtance as to whatnerve
should supply the omo-hyoid, there is a nerve close at
hand ready to do this; but I believe it was never seen
that the suprascapular nerve sent a filament to the omo-
hyoid. The facts before you express clearly, that the
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muscles receive their appropriate nerves in a very decided
and definite manner.

The precision and accuracy of the nervous supply to
muscles are shown not only by each muscle receiving a
definite nerve, but also by its receiving itin a definite way.
As a rule, nerves enter the muscles where they would be
most secure from pressure; and it is curious to observe
how careful Nature has been in this respect to guard one
of the most important nerves of the body. The phrenic
nerves (our lives hang on these threads), after passing
through the chest, traverse the diaphragm, and distribute
their branches npon the under surface of the muscle, and
are so situated that they cannot be compressed during
respiration. If they were distributed upon the upper sur-
face of the diaphragm, where there is a constant and forced
contact between the base of the lung and the superior
aspect of the diaphragm, and especially so during a re-
tained inspiration, it is obvious that these filaments of the
phrenic nerve would under such circumstances be exposed
or subjected to compression, and the action of the dia-

ragm would be dangerously interfered with. The nerves,

owever, are distributed on the under or concave surface
of the diaphragm ; the whole tendency of gravitation being
to remove the liver, the stomach, and the spleen away from
them, 8o as to enable the nerves to carry their influence to
the diaphragm unmolested.*

Symptoms of Inflamed Joints and Treatment by Rest and
External Anzesthetics.

I will remind you, that when the shoulder-joint is in-
flamed it is fixed. I apprehend that that condition oceurs

¢ Another reason for the 1;:'inrfzmic nerves traversing the diaphragm,
and breaking up into branches on its under surface may be to enable
them to eome into communication with the sympathetic or visceral nerves
of the abdomen. From this communieation branches are given to the
hepatic and solar plexuses, and to the inferior vena cava. Everyone
knows the value of active exercise when eertain abdominal viscera are
torpid in the performance of their functions, e.g., in constipation,
biliousness, etc. 'I'he perforation of the diapbragm by the phrenic and
its communication with the abdominal sympathetic must bring the
brain and epinal cord, the diaphragm and abdominal muscles, so
important in aective respiration, into intimate association with the
subjacent viscera.—[ED.]
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from this fact: when the interior of the joint is in a state of
tnflammation or of trritation, the influence of this condition s
carried to the spinal marrow, and thence reflected to the various
muscles of the joint, through the medium of the associated motor
nerves, the muscles being supplied by the same nerves that supply
the interior of the joint. A fixed position is thus produced ;
for undoubtedly, as I remarked the other day, if you give
such a patient chloroform, you destroy the fixed condition,
and the joint is perfectly moveable by the hand of the
surgeon. Again, in the case of an inflamed shoulder-joint,
the skin over the shoulder is very sensitive. Perhaps not
immediately, but in a short time—in a day or two—there
is pain over the cutaneous distribution of the circumflex
nerve, and not unfrequently considerable pain at the back
of the shoulder. You will recollect that the same trunks
of nerves which form the circumflex nerve transmit some
posterior filaments to the skin over the shoulder and the
lower part of the neck; hence the pain experienced in
this region by patients suffering from disease in the
shoulder-joint.

Now, upon what principle should we treat the inflamma-
tion of & joint? In answer to this general inquiry, I would
especially refer to the shoulder-joint, because it is so simple
in its anatomical arrangement, that I can the more easily
apply these practical remarks. I should say, in aid of
other means, employ this cutaneous distribution of nerves
as a road or means towards relieving pain and irritation
within the joint. You thus quiet the muscles, prevent
extreme friction, and reduce muscular pressure and spasm.
Therapeutics may certainly reach the interior of this joint,
and its muscles, through the medium of the nerves upon
the surface of the gkin, and so induce physiological rest
to all the parts concerned in moving the joint. I mean
to say that, these nerves upon the surface of the skin
being in direct association with the interior of the joint
itself, we may reduce the muscular spasm as well as the
sensibility of the interior portion of the joint, by applying
our anzsthetics with accuracy and with sufficient intensity
upon the exterior of the deltoid muscle, over the distribu-
tion of the sensitive filaments. The thought will occur
to you at once that there is nothing very remarkable in
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this opinion, and that is quite true. The embroecations,
however, which would ordinarily be suggested for this
purpose are not of a character sufficientlypotent to alleviate
the pain of thé patieat, and are, I believe, seldom employed
with a definite idea in the mind of the preseriber. I would
suggest that we should employ our fomentations strongly
medicated with belladonna, with opium, or with hemlock,

instead of using mere fomentations of hot water. S-mﬁe
will say, “Oh, hot water is quite as good;” but I can
assure you practwalhf it is not so. The advantage to be
derived arises in this way: the sensibility of the filaments
supplying the skin being reduced, that influence is pro-
pagated through the sensitive nerves, to the interior of the
joint, and to the muscles moving the joint. This diminu-
tion of sensibility tends to give quietude or perfect rest to
the interior of the joint, which is one of the mostimportant
vlements towards the successful issue of the treatment of
cases of this kind.

Ezamples of Physiological Rest.

Suppose you have a patient who is the subjeet of iritis.
Yon drop sulphate of atropia upen the conjunctiva, and you
act upon the iris; you see its influence upon the condition
of the iris. How is this brought about? It must be
through the medium of the impression made by atropine
upon the sensitive filaments of the ophthalmie branches of
the fifth nerve, which are distributed upon the conjunctiva.
I cannot believe it to be by its direct transmission throngh
the various and dense tissues eovering and surrounding
the iris; for we observe that exactly the same effect can be
produced upon theiris by rubbing or smearing belladonna
upon the eyebrows, forehead, and eyelids, which are sup-
plied by the first division of the fifth nerve. If, then,
admittedly, you influence the condition of the iris by
dropping atropine upon the conjunctiva, which is supplied
by the fifth nerve (the iris receiving its metor supply from
the third and sympathetic nerves), why should you not
succeed in relieving muscular spasm in the interior of a
ioint by narcotics, applied to the peripheral branches of
the same nerve which supplies the muscles that move the
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juint? T feel confident that quacks oftentimes succeed in
giving relief where legitimate surgery seems to fail ; and
they do it in this way : they employ the most potent means
of counter-irritation in combination with anssthetics,
where we should use only an embrocation or infusion, or a
fomentation of comparatively little anssthetic iufluence.
These fellows employ potent remedies, and they succeed,
without knowing how, where some of us, more legitimately
circumstanced, actually fail.

Let us take another illustration. If we can, by intro-
ducing opium into the auditory canal, relieve toothache
and a stiff jaw, do we not come to the same principle as
that which stands before us in respect to the circumflex
nerve and its cutaneous filaments? Last winter, during
the very cold weather with sharp easterly winds, a gen-
tleman called on me, and told me that whilst riding on
horseback that morning down Highgate-hill he was sud-
denly seized with stiff jaw and intense pain in his left ear,
and he added: “I have been to my office, but in conse-
quence of the pain in iy ear I cannot do anything. I
have endeavoured to overcome the pain by sitting quleth
in my warm office; but I cannot bear myself, and now I
have the most Exqul&,lte sensitiveness and pain in the left
ear, and I can hardly move my jaw.” In order to relieve
him, I employed the principle of physiological rest, which
I have been advocating to-day. By my direction he in-
troduced some cotton wool, soaked in the sedative solution
of opium, into the auditory canal. As he had a good deal
of throbbing pulsation in the head, and imaginary noises
in the car, 1 thought it would be as well to give him a
calomel pill at night, and a purge in the morning, and I
requesied him to let me see him on the following day.
When I saw him in the morning, he said, “I am much
obliged to you for the medicine, but I have not taken it ;
for 1 had not put the opium into the passage of the eara
quarter of an hour before all my symptoms disappeared,
and the jaw became free from pain and stiffness.”

Opium is injected into the rectum to relieve an irritable
urinary bladder, or spasmodic stricture of the urethra. Is
not the same principle involved here? Inlike manner we
apply anmstheties to the skin of the perineum to relieve
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retention of urine. Again, we find some patients with
hip-joint disease suffering from pain in the knee. Now,
although the disease does not lie there, we know that the
pain can be relieved by a belladonna plaster, or strong
hemlock poultices or fomentations applied over the knee-
joint ; thusacting upon the nerves of the hip-joint through
the medium of those which are spread over the knee-
joint.
: There are some circumstances in which the circumflex
nerve becomes injured and exceedingly painful, especially
after dislocation of the humerus. In such cases, the
patients experience a wasting of the deltoid, and suffer a
great deal of pain in and about the shoulder. This, in
part (sometimes, at any rate), depends upon the temporary
pressure of the head of the humerus upon the nerve, or
the stretching or tearing of the nerve at the time of the
accident. Although the patient is disabled for a time,
ultimately the pain disappears, the deltoid recovers its
size, and the capability of the joint is restored. The same
wasting of muscle and pain are manifested also, though
not so satisfactorily explained, when the tendon of the
biceps is ruptured ; the deltoid becomes reduced in size,
and the shoulder-joint suffers a great deal of pain, relieved
by strong anaesthetics applied to the skin of the shoulder.
I now proceed to the examination of the distribution
of the

Exzternal or Musculo-Cutaneous Nerve of the Upper
Ezxtremity.

The cutaneous portion of this nerveis very nicely shown
in the diagram (Fig. 28). You see the nerve spreading
its branches down the anterior and outer part of the
forearm, nearly as far as the base of the radius. Now
what is the object of this nerve? It is derived from the
fifth, sixth, and seventh cervical nerves, and it has a well-
defined distribution to the muscles, fascia, and skin. It
goes to the coraco-brachialis, to the biceps, and then to
the brachialis anticus, and thence sends a branch to the
anterior part of the elbow-joint, thus displaying the articu-
lar association pointed out in the case of the circumflex
nerve., The mnerve now becomes subcutaneous, reflects a



VI1IL.] AND THE DIAGNOSTIC VALUE OF PAIN. 187

branch over the lower part of the biceps, and then prolongs
numerous branches (at first sight apparently) far away

Fig. 28,

a, Musculo-cutancons nerve plercing the fascia of the arm just above the bend of the
elbow, to the outer side of the tendon of the biceps, and then distributing its
branches to the skin of the lower part of the upper arm and the forearm, as far as
the wrist-joint.

b, Branch of the muscnlo-spiral nerve supplying the skin along the outer edge of the
arm, over the supinator longus.

from the muscles with which it is associated. You may
first observe the recurrent branch passing upwards to the
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skin over the lower part of the biceps. From the tendon
of this muscle proceeds what is termed its fascial insertion.
Now the fascia of the forearm is part of the insertion of
the biceps—it is an essential part ofit. Instead, therefore,
ofthis musculo-cutaneousnerve departing from thearrange-
ment to which I have referred, it substantiates it most com-
pletely, because it is distributed to the skin over the fascia
which that muscle moves. And mark another association
here: a part of the musculo-spiral nerve, as it ought to do,
comes over the supinator radii longus, because that muscle
is supplied by the musculo-spiral nerve. On the inner
side, a portion of the internal cutaneous branch * of the
median nerve should beseen, because the fascia onthe inner
side gives attachment to the pronator radii teres, the flexor
carpi radialis, and the palmaris longus. These muscles
are supplied by the median nerve, and they arise from the
fascia. When they contract, they can exert some in-
fluence upon the fascia : so that this fascia is, as it were,
the common property of three nerves. Here, then, we have
an arrangement of nerves which shows very distinctly
the muscular, articular, and cutaneous branches all asso-
ciated in one trunk. The attachment of the muscles to
the fascia is no doubt the reason why we have sometimes
such difficulty in treating injuries to the fascia. If we have
to treat a large sub-fascial abscess, we all know the diffi-
culty of healing it, in consequence of the fascia of the fore-
arm being freely moveable by muscles. Unless we can keep
certain muscles quiet which at first sight might appear to
have mno relation to the abscess, we cannot succeed in
our treatmment. This is to be accomplished, however, by
the employment of mechanical pressure by bandages, sn
as to coapt the internal surfaces of the abscess. We quiet
the biceps and the muscles of the upper part of the arm
by making pressure upon them, and so secure mechaniecal
rest to the walls of the abscess.

* By “the internal eutuneous branch of the median ™ is meant the
internal cutaneous nerve itself, which tukes origin from the eighth
cervical and first dorsal nerves, in common with the inner head of the
median, of which it may therefore be deseribed as a cutaneous branch,
gsupplying the skin over the fascial origin of muscles supplied by the
median nerve.—[ED.]
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I feel bound to place before you one or two facts
associated with this nerve, bearing on the practice of our
profession, because if I should take up your time without

Fig. 2%,

VYelos and nervea at the bend of the elhow, from a dissection In reference to an
occusional result of venesectivn.

a, Inner cotaneous rerves. b, External eutaneous nerve-branch of the same merve
which supplies the biceps and brachialis anticus. ¢, Opening made juto the fascia
t.g e§pme the brachial artery and its accompanying veins, d, Internal condyle of
the humerus.

showing you that some practical advantage was to be
obtained, I should be asking you to make a sacrifice which

would not be justifiable. We have here (Fig. 29) a draw-
ing of a dissection made by myself many years ago,showing
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the superficial nerves and veins of the anterior part of the
elbow-joint and also the brachial artery and its accom-
panying veins. You see a part only of the external
cutaneous nerve. The inner cutaneous filaments are seen,
some travelling over and others under the different super-
ficial veins.

Cause of Bent Arm after Venesection.

Formerly, when bleeding was a common operation (it is
now a very rare one) patients used sometimes to suffer
after, and as the result of, venesection, from what was
termed a “bent arm.” It was explained by supposing
the fascia had been wounded during venesection; this
supposition was adopted, because the fascia and tendon of
the biceps stood prominently out, and forced themselves
upon the attention of the surgeon. It seems clear to me,
that injury to the fascia is not the explanation. I would
say, that in the venesection one of these little filaments of
nerve was wounded. As the lancet is passing into the
vein, the patient feels a very sharp, acute, electrifying
pain running from the seat of injury into the upper arm,
which then distributes itself upon the back of the neck or
shoulders, indicating that something unusual has hap-
pened. Now, under these circumstances, what occurs?
Almost always the wound is unhealthy: it suppurates,
granulates, and becomes exceedingly painful, and there is
subsequently a very coarse cicatrization. How is it that
the arm becomes bent? The injured nerve is a branch of
that trunk which supplies the biceps and brachialis anticus.
The effect of the injury is carried upwards to the spinal
marrow, and reflected along the motor filaments supplying
the biceps and brachialis anticus, and thus produces a
spasmodic contraction in them. This is really the cause of
a “bent arm,” which I accept in preference to the other
interpretation, of a wonnd in the fascia.

But this point may be carried a little further. It is
nearly twenty years ago since I saw a patient who for
several years had had a bent arm affer venesection. I cut
away the old cicatrix, which was very tender; small
filaments of nerve were detected in the cicatrix, and from
the time of the excision of the cicatrix the patient was free
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from * bent arm.” This demonstrated to my mind that
the “ bent arm” which followed venesection was not the
result of a wound of the fascia, but of a wound of one of
the nerves supplying the muscles which are capable of
bending thearm. Thus I have a right to say that we can
attach to these nerves points of practice which do not at
first sight appear, when it is simply stated, as a sort of
axiom, that the same nerve that supplies the muscles sup-
plies the skin over the insertion of those muscles.

Injury to the Musculo-Cutaneous Nerve by a Bullet.

I had once an excellent opportunity of seeing a well-
marked case of injury to this musculo-cutaneous nerve.
A lieutenant in the Navy was at Lagos, fighting with the
natives. He jumped ashore with his sword in his right
hand, and ran with his men up to a stockade. Although
he was struck once or twice, he went forward; presently
his sword-arm dropped; he could grasp his sword in his
hand with great vigour, but could not bend or raise his
forearm. This gentleman, before he returned to his boat,
received seven balls, of which some went through the
right side of his chest. When I saw him in London, I
removed a bullet from his leg, and he then explained to
me the nature of the injury which he had received in his
arm. This made one of the most precise experiments that
you could possibly conceive upon the external cutaneous
nerve. The bullet had bruised or severed the nerve,
causing a paralysis of the biceps and brachialis anticus;
both muscles were wasted, whilst the other muscles of
the arm were well developed ; a curious-looking depression
was thus produced in the arm over the wasted muscles.
In order to bend his right forearm, he used to place his
left hand behind his right hand, and forcibly jerk the
forearm into the flexed position. The sensibility of the
skin over the ordinary distribution of the external cuta-
neous nerve was destroyed. He had consulted the late
Mr. Guthrie as to giving up his appointment in the
Service, and he subsequently came to me with the same
object. I said I did not think the nerve had been divi. ed.
It might have been ; there was no doubt it was seriously
injured. I advised him, whether the nerve were divided
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or not, to retain his commission, as the probability was
greatly in favour of its being ultimately repaired. He
obtained leave of absence for two or three years, and wore
his arm in a short sling. Imet him three years afterwards
in Piccadilly, when he flourished his stick in the air with
his right arm, and said he was ready for anything.
asked him how long he had been getting well, and he told
me, “ About two years and a half.” His arm was quite
strong, and the wasted muscles had nearly regained their
normal size. The power of grasping and moving the
fingers which this gentleman retained after his injury
left no doubt that the median and wulnar nerves were
uninjured. This was a well-defined injury, that marked
very completely the distribution of the musculo-cutaneous
nerve. 'This gentleman, as a captain in Her Majesty’s
Service, i8 now receiving his reward for his courage and
his wounds.

Exostosis pressing upon the Musculo-Cutaneous Nerve.

I may mention another fact with regard to the same
nerve. Four or five years ago a boy came to me at Guy’s
Hospital, with his arm contracted, and suffering a good
deal of pain in the course of the external cutaneous nerve.
On careful examination, I found a simple exostosis pressing
upon this nerve as it passed through the coraco-brachialis
muscle. He had several other similar exostoses at different
parts of his body, but they did not pain him. I cut down
upon the exostosis to which I have specially referred, and
removed it. He had no longer any pain, and was soon able
to move his arm freely.

I am speaking in accordance with the experience of
everybody when I say that an inflamed elbow-joint, per-
mitted to take its own course, always becomes flexed under
the influence of the biceps and brachialis anticus muscles ;
and I think we can understand why it should be so, from
the distribution of the same nerve to the joint and muscles
moving it. I think we may find some advantage in re-
membering what I have now pointed out with respect to
the cutaneous nerves of the arm. I believe, also, that if
strong anwsthetics were applied over the course of these
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cutaneous nerves, we should be entering upon a line of
treatment which would ultimately influence the same
nerves as they proceed to supply the different flexor
muscles. -

Distribution of Nerves to the Fingers.

The other two large nerves of the upper extremity are
the median and ulnar. I must not trouble you with
much of the details of their distribution, except to point
out its great precision. These nerves, together, supply

Figs. 20 and 31.

These two drawings, from nature, are Intended to dieplay the muscles and nerves of
! the middle finger. -

Fig. 30. a, Lumbricalis with its tendon joining with the tendon of the long extensor.
b, Interosseous muscle and tendon inserted into tendon of long extensor.

Fig. 31. a, and b, the same as in Fig. 30. ¢, Digital branch of median nerve passing
to the dpaltnm' surface of the finger, and sending a large and conetant filament 1o
Jjoin (d) a portion of the radial nerve, and then proceeding along the dorsal aspect
to the extremity of the finger.

all the flexors of the wrist-joint, fingers, and thumb, all
the pronators of the radio-ulnar joints, and all the joints
that those muscles move. The separate distribution of
the median and the ulnar nerve I need not refer to,
beyond reminding you of the fact. But when we come
to look at this distribution closely, it is a little remarkable.
We have here two middle fingers, drawn from nature:
U
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one with its muscles and tendons shown, and the other
with the distribution of the nerves npon it. We see the
tendons of the extensor running along the back of the
finger, but scarcely further than the base of the second
phalanx.* Then by the side of the finger, and joined to
the tendon of the extensors, we may see two small muscles
—the lumbricalis and the interosseons. Their tendons
pass on to the end of the finger, towards the dorsal aspect.
'I'hus it might appear, at first sight, as if the flexor
(median) nerve came on to the ground of an extensor
distribntion ; butit is not really so, because the interossei
and the lumbricales, which form a part of the flexor
apparatus, are supplied by the median and ulnar nerves.
We have here the tendons of these small muscles (supplied
by flexor nerves) passing along the dorsum of the finger,
in accordance with the distribution of the flexor nerves.
We also observe a distinct portion of the extensor mnerve
running along the dorsum of the finger, as far as the
tendons of the extensors proceed distinctly, and then
uniting with the branch of the median nerve. So ac-
curately is this systematic arrangement carried out in the
median nerve, that these little muscles—the interosseous
and the lumbricalis—command, as it were, an associated
cutaneonus nervous distribution. Hence this median nerve,
whilst passing along underneath & portion of the finger,

* Mr. Hutchinson, ¢ On the Results which follow Injuries to Nerve-
trunks,” Lond. Hosp. Rpts. vol. iii. 305—entirely confirms the above
remarks of Mr. Hiltun. Inspeaking of division of the median and ulnar
nerves, he says that such cases afford good opportunity of det. rmining
Liow mueh of the integument of the fingers is supplied by the radial.
“My ccnclugions on this point differ n foto from thoze of such
a atomists as affirm that the radial nerve supplies the wliole of tie
dnrsa.t aal}ect of the thumb, fore and middle ﬁnfrers, and the radial side
o the ring finger. It is quite certain that those are right who, with
Swan, affirm that it docs not pass nearly to the ends of the fingers. On
tiie thumb it passes as high as the root of the nail; on the forefinger
as high as the middle of the second plalanx ; on the middle and ring
fingers not higher than the first phalangeal joint. The distal purts of
these fingers ar~ gnpplied liehinu as well as in front by twigs from the
median which eurve backwards and encirele the fingers. When the
median is ent these parts lose all sensation, and the border territory
between that supplied by the median, and that by the radial, is also
decidedly deficient in sensation, although not absolutely numb.”

—(En]
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sends a large branch across the side of the second articu-
lation, between the first and second bone of the finger,
and distributes itself along the dorsum of the finger.
Here again we have an instance of the same nerve sup-
plying the muscles, and likewise the skin over the inser-
tion of the same muscles.

Distribution of Nerves to the Toes.

Now contrast that state with the middle toe. You will
observe the extensor tendons and nerves running along

Fig. 32.

Middle toe, muscles and nerves,

a, Metatarsal bone., B, Interosseous muscle. ¢, Transversus pedis muscle. d, Lume
bricalis. e, Flexor brevisdigitorum. 7, Plantar nerve (analugous 1o digital nervea
of hand), but nut supplying a distinct branch to the dorsum of the toe. g, Exten-
gor nerve proceeding to the end of the toe. A, Extensor tenduns.

the dorsum of the toe. But here is a marked difference,
apparently, in the distribution of the plantar nerve.
Instead of there being a distinct dorsal brauch from a
plantar nerve, as you observe from the median or ulnar
nerves in the hand, this plantar nerve (the analogune to
the branch of the median nerve) does not pass towards
the dorsum of the toe, but confines itself to its under

surface ; and it seems, upon careful examination, that the
i 2
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interossei and lumbricales do not extend themselves so
completely along the dorsum of the toe as the correspond-
ing muscles do upon the dorsum of the finger. Again we
have, on a small scale, the same thing expressed with
equal precision—that the same nerve that supplies the
muscles supplies also the skin over the insertion of those
muscles.

Distribution of Nerves to the Thumb.

In this drawing of the human thumb (Fig. 33) you see
a part of the distribution of the musculo-spiral nerve to
which I have already alluded as supplying all the ex-

Fig. 33.

This sketch represents the nervous supply to the dorsum of the thumb, there being
no palmar branch from the median mnerve upon the dorsum of the thumbh.
a, b, ¢, The tendons of the three extensor muscles of the thumb, d, Portlon of
musculo-spiral nerve, i.e, radial nerve.

tensors of the elbow, wrist, fingers, and thumb without
exception, and none others except the radio-ulnar supin-
ators. .

Now the thumb stands in this peculiar position, that
instead of having the tendons of its muscles blended
together and merged into each other as in the fingers,
making a sort of common ground for the distribution of
two sets of nerves, you see the separate and distinct inser-
tions of the tendons of the first, second and third ex-
tensors of the thumb, and the musculo-spiral (extensor)
nerve going exclusively to it on the dorsal aspect of the
thumb. There is no branch of the median nerve pro-
ceeding to the dorsum of the thumb, but there is a branch
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of it going to the dorsum of the finger. Why this dil-
ference? It is obvious that the whole of the muscular
association on the dorsum of the thumb is confined to
these three extensor tendons, all of which are supplied
exclusively by the musculo-spiral or extensor nerve. In

Fig. 34.

This eketch representa the nervous supply to the ekin at the anterior and outer part
of the wrist-joint, derived from three different trunks. a, A portion of the radial
nerve. b, A portlon of muscale-cutaneous mnerve. ¢, Palmar branch of the
median nerve.

accordance with this arrangement, the same ¢runk—the
musculo-spiral nerve—is the only one that supplies the

skin over the dorsum of the thumb, thus making a marked
difference in the cutaneous distribution of the thumb and
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the fingers. This arrangement is also subservient to the
rule or law which I have mentioned, that the same nerve
which supplies the muscles supplies the skin over the
insertion of those muscles; it is an example on a small
scale of the distribution, but it could scarcely be more
exact.

Even this little piece of anatomy may be occasionally
of direct importance. I remember seeing an error com-
pletely checked by its recognition. A patient was suf-
fering from tetanus, having a wound upon the dorsum of
the finger over the third phalanx. The surgeon proposed
to divide the nerve which supplies that part, and intended
to divide the museulo-spiral nerve. That would have
been an error. 'I'he musculo-spiral nerve does not supply
that part exclusively; it is supplied partly, if not chiefly,
by the median nerve.

I now direct attention to this diagram (Fig. 34), taken
frem Mr. Swan’s book on the Nerves. It shows the fascia
envering certain tendons just above the wrist-joint, and
you observe upon the fascia three nerves arising from
three different sources. In fruth, the fascia in this por-
11on of the forearm may be said to be the common property
of the muscles supplied with nerves derived from the
median, the musculo-cutaneous, and the muscule-spiral
nerves. The latter sends its branches over the tendons of
the supinator radii longus, one of the muscles which this
musculo.spiral nerve supplies. This example is a good
illustration of the law that the same nerve which supplies
the muscle supplies the skin over the insertion of the
muscle. Here (Fig. 34) are three different muscular
associations—the median nerve, supplying the flexors in
front; the musculo-cataneous, supplying the fascia, which
is part of the insertion of the biceps; and the radial
nerve, coming down to the outer side of the arm en its
way to the dorsal aspect of the thumb, which it supplies
exclusively.

Cases illustrating the Effect of Pressure upon Spinal Nerves.

I will next for a moment refer to illustrations of the
eTect of mechanical pressure or irritation upon the median
nerve. We know that a fracture mnear the base of the
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radius, with displacement, is sometimes followed by a
large amount of callus, that callus being always in pro-
portion to the disturbance of the parts or severity of the
fracture, and is occasionally due perhaps to the want of
proper management. The swelling and displacement
together lead to pressure upon the median nerve, and that
pressure may produce destruction of the tissues at the
peripheral distribution of the nerve.

Some years ago a sailor came to Guy’s Hospital, under
the care of the late Mr. Key, having had a bad fracture of
the lower part of the radius. There was no surgeon on
board the ship; the fracture was not properly set, and in
consequence the callus pressed severely upon the median
nerve above the wrist. The man had ulceration of the
skin upon the thumb, the forefinger, and the middle
finger. The hand was purposely flexed, and put in such
a position that all the tension was taken off the median
nerve, and the ulceration got perfectly well; but as soon
as his hand was allowed to be freely used and extended
again, and the pressure of the callus permitted to exert
its influence upon the median nerve, the ulceration re-
appeared on the thumb, forefinger, and middle finger. He
could not pursue his occupation as a sailor, but it was not
thought right to submit him to any remedial operation,*
which might place his hand in danger, so he preferred
remaining as he was. He was allowed to depart from the
hospital, subject, no doubt, to a recurrence of the ulcera-
tion to which I have alluded. This is a good illustration

* M. Ollier, Gaz. Hebd. 1865, p. 515, Syden. Soc. Bi. Retr. 1863, 64,
successfully adopted an operation for tlie cure of this condition. A
labourer, @t. 22, had suftered a eompound fracture of the right humerus
tirough the musenlo-spiral groove. Four months later there was
complete paralysis of all the museles supplied by the museulo-spiral
nerve, and scnsibility was much diminished in the thumb and fore-
finger. Prolonged treatment hawing failed, the nerve was found in the
exlernal intermuseular septum, and traced fo the point of its emer-
vence from the callus. This being eut away, the nerve was found to be
thickened and swollen; a probe was passed round it to secure complete
isolation, and to obviate any danger of reproduction of bone, the peri-
osteum was removed all round. The wound healed rapidly, sensibility
and power of extension of the hend increased daily, and six and a half

months after the operation the patient was again at his work in the
ficlds.—{Ep.]
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of pressure upon a nerve producing deterioration of struc-
ture.*

Gangrene of the Third and Fourth Fingers from Pressure upon
. the Ulnar Nerve.

I have placed this sketch (Fig. 35) before you for the
purpose of illustrating a fact somewhat like the preceding.
It shows gangrene of the little, and of part of the third

* The following is a good instance of the effects on the adjacent
nerves of abundant callus following a fracture in a child. E. L., w=t. 8,
was brought to my out-patients with the following history : —Five weeks
ago he had *fractured his elbow ’ by falling from some railings; the
fracture was set almost immediately, and an anterior angular splint kept
on for five weeks. On his coming to me there was very marked wrist-
drop, no power of extension of the wrist, some power of supination of
the forearm, most of this, however, being clearly done from the shoulder
by the biceps, the forearm was kepi prouated, and the thumb and
finrers flexed and drawn into the palm ; the interossei were wasted, the
hiollow between the thumb and index-finger heing espeeially distinet,
adduction and abduetion of the fingers were almost completely lost ; on
telling the child to keep the fingers flexed and try and straighten the
)ust two joints—muo action of the lumbricales touk place. Bengation was
much impaired over the back and front of the wrist, palm, and fingers,
more particularly over the distribution of the ulnar and radial nerves
to the fingers and thumb. The movem: nts of the elbow joint were
smooth, but very limited. All this had apparently originated in a
fracture, which, passing from without inwards, had detached the lower
articular end of the humerus, traversing in part the lime of the epi-
physis, Censilerable bony thickening existed im the neighbourhood of
the external con lyle ; this thickening extended upwards along the suprs-
condyloid ridge joining the shaft with a sudden dip; it quite accounted
for the pressure on the branches of the muscule-spiral and the loss of
motion with the altered sensibility in the parts supplied by its branches,
the radial and posterior imterosseous. Similar eallus-like thickening
about the internal condyle (which was itself displaced somewhat inwards
but firmly united to the shaft) explaimed the pressure on and paralysis
of the ulnar. The partial interference with the median, as shown by
the diminished seusibility over its cutaneous distribution and paralysis
of the outer two lumbricales, was due to thickening over the lower and
front part of the arm ; some of this latter thickening was owing to the
pressure of the splint, as after some superficial suppuration at this spot
the thickening rapidly disappeared. The case ceased fo attend after
many weeks of persevering treatment, but great improvement im
the movements of the elbow, and considerable gain in supination,
almost complete restoralion of sensation in the hand, with partial power
over the interossei and lumbrical g, had followed blistering, rezular
friction, and the internal administration of the perchlorides of mercury
and steel — Ep.] :
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finger of the left hand. I will give you in a few words the
history connected with it. Elizabeth B——, aged forty-
seven, came under my care at Guy’s Hospital in February,
1853. She was of healthy aspect and regular habits.
About a year before, she felt numbness in the extremities
of the third and fourth fingers of the left hand, with pain

Fig. 35

A

l%@
in the same parts, especially increased during the night.
The fingers gradually became enfeebled and lessened in
size. In a short time the ends of the above-named fingers
began to appear discoloured, while the numbness and pain
increased. She had no partmular treatment for this, and,
as mortification wasimpending, the surgeon advised her to
come to the hospital. On admission, the third and fourth
fingers were found to be gangrenous, the extent of which
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is shown in the sketch. A healthy line of demarcation
between the living and dead structures was then forming.
No pulse was perceptible in the radial, and only a very
glight one in the ulnar artery. On examining the case
with care to ascertain the cause of all this, I found upon
the first rib an exostosis * pressing upon the subclavian
artery so as to obliterate it, or prevent any blood from
passing through it. The exostosis was pressing upon a
nerve also, which turned out to be the ulnar nerve. I
pressed my finger upon the nerve overlying the exostosis,
and immediately the patient experienced additional pain
in the little and adjoining fingers. The exostosis pressing
upon the subeclavian artery affected every part of the upper
extremity alike, as far as the supply of blood was con-
cerned ; but the additional circumstance was, that it pressed
upon the ulnar nerve, and so produced a peculiar effect
upon the two fingers supplied exclusively by the ulnar
nerve. The intirference with the nervous power or
nervous influence, or the irritation of the mnerve, what-
ever it may be, led to structural deterioration, and finally
to gangrene, of the end of those fingers. The case is quite
analogous to that of the sailor who received a fracture of
the radius, with a large amount of callus pressing upon the
median nerve, leading to ulceration of the forefinger,
middle finger, and thumb; for the line of demarcation
between ulceration and gangrene is but small : the one is
molecular death—the other is local death, but on a larger
secale.

* Mr. Hulke (Clin. Lect. Med. Tim. and Gaz., Feb. 24, 1877), in
speaking of the stinlogy of these exostoses, remarks that sex and youth-
fulness (he refirs to five cases in girls) seem favouring conditions.
“ The exaet point from which these exostoses usually spring eannot be
far from the tubercle at the insertion of the scalenus anticus, and in
this respect the eost.l exostosis resembles the common exostosis at the
lower end of the inuer femoral condyle, which is usually rooted in the
neighbourhood of the insertion of the long tendon u:nl?r the adductor
magnus. This similarity suggests that under some circumstances, yet
unknown to us, excessive temsions of the bone and periosteum by
inserted muscles may provoke a bony outgrowth in these situalions.
The formation of bony rays in the fibrous attachments of the adductor
muscles to the pelvis, which has often been observed in men who pass
much of their lives in the saddle, lends support to this supposition.
—{Eb.]
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LECTURE IX.

PRESSURE ON ULNAR NERVE PRODUCING GANGRENE OF THE THIRD AND
FOURTH FINGERS—FURRED TONGUE ON ONE SIDE DEPENDING ON A
DECAYED TOOTH, DISEASE WITHIN THE CRANIUM, AND FRACTURED
BASE OF THE SKULL—DECAYED MOLAR TOOTH PRODUCING GREY HAIR
ON THE TEMPLE—EXCORIATION OF AUDITORY CANAL AND ENLARGED
LYMPHATIC GLAND—NERVOUS BEPPLY OF THE WRIST AND LOWER
EXTREMITIES—CAUSE OF ULCERS ON THE LEGS BEING FREQUENTLY
JUST ABOVE THE ANEKELE—DISTRIBUTION OF OBTURATOR NERVE—
CUTANEOUS NERVES OF THE EKNEE—EXPLANATION OF HYSTERICAL
PAINS IN THE HIP OB ENEE«JOINT. i

At the conclusion of my last lecture I was compelled
abrnptly to cut short the details of an interesting case of
pressure upon. the ulnar nerve, leading to gangrene of the
third and fourth fingers. That, at least, was my inter-
pretation of the case. Another question arises with respect
to this case— Whether the exostosis, which was the cause
of pressure upon the subclavian artery and upon the ulnar
nerve, subsided under the influence of the bichloride of
mercury ? The exostosis did undoubtedly diminish in size
during the time the patient was in Guy’s Hospital ; but I
have not seen her siuce that time.

I might have said, with respect to the details and the
treatment of this case, that there was a very swollen con-
dition of the left upper extremity, from pressure upon the
vein also. The arm was mottled in appearance, and its
temperature much diminished, foreboding general gan-
grene of the limb. By the recumbent position of the
body, with slight elevation of the arimn, the return of the
limb to a comparatively healthy state was very much
facilitated and hastened, whilst the pain along the ulnar
nerve became greatly reduced. A large and thick layer
of cotton wool was placed around the whole limb, and
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ultimately portions of the two fingers, which were actually
gangrenous entirely separated. The wounds healed up.
and cicatrized healthily, and the patient went out of Guy’s
Hospital free from pain, and, as far as I know, perfectly
well, except that the subclavian artery did not carry blood,
nor was any pulsation to be felt in the radial artery, and
scarcely any, if any, in the ulnar artery ; but the mobility
and temperature of the limb were nearly re-established.
I might add, that there existed a small exostosis on the
first rib of the right side of the chest, not so large as that
on the left. Certainly both exostoses appeared to move
with the first rib. I say, appeared to move with the rib,
because there may be some surgeons who would question
whether the exostoses were connected with the first rib, or
with the transverse process of the seventh cervical or first
dorsal vertebra. As far as I could tell, they appeared to
be associated with the first rib. This instance of local
gangrene is, I apprehend, an illustration of destruction of
tissue from physiological disturbance and interference :
that is, by pressure upon the ulnar nerve. If it could
have been possible to remove that exostosis before the
gangrenous ulceration took place, I believe that those
fingers would not have been destroyed. This, then, will
complete all I have to say on this case, which is one of
oreat interest ; not 8o much from its own individual value,
as that, in point of severity, it stands at the head of a
group of cases on which I shall endeavour to enlarge.
They constitute a class not generally referred to in books,
though not unfrequently met with in practice, which have
a very close relation to the subject of these lectures; 1
mean that of “ physiological rest.”

Within the last three months I was requested to see a
young lady from the country on account of some painful
symptoms she had in her right hand, especially in the
little finger and the ring finger. Associated with these
symptoms there was the suspicion of an aneurism of the
richt subclavian artery. I will not trouble you with
all the particulars of this case, but only those which bear
upon the suggestions before us. The patient had a slight,
hard swelling upon the first rib, which her mother thought
had resulted from a fracture that occurred in her chili-
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hood, she being now about nineteen years of age. The
swelling had lifted up the subclavian artery very much,
and gave it the appearance of unusunal pulsation, and upor

close examination a sort of aneurismal bruit could bt
heard, apparently the result of some enlargement encroach.
ing upon the subclavian artery. There was really n

aneurism. This wasa case in point, where something has

occurred to the first rib, possibly a fracture (of that I haw
my doubts, still it might have been so), which led to th.

pressure upon this ulnar nerve, and had caused the loss o

sensation in the little and the adjoining finger, the loss o.
temperature in those two fingers especially, and very
constant pain in them. These are, as far as I can see, the
preliminary conditionsof the previouscase, which ultimately
terminated in gangrene of the fingers. In the case of this
young lady, we have only the evidence of deterioration
having gone so far as to diminish both the size and the
temperature of the fingers, and to produce considerable
pain in them. What has been the issue of the case I do
not know. It was, before I saw it, invested with a great
degree of anxiety, on tho part of both the patient and her
friends, for they had received the impression that she had
a subclavian aneurism, which would require a very serious,
and, no doubt, to her mind a very dangerous, operation.*

* Some operations bearing on such cases as the above have latel:
been brought before the profession. Dr. Bruce and Mr. Bellamy brought
before the Med. Chir, Socicty, Jan. 12, 1886, the case of a lady, ®t. 54,
with paralysis of the muscles supplied by the ulnar nerve and hyper-
@sthesia of the skin overits cutaneous branches, these symptoms being
due to a painful immovable tumour just above the elavicle. An in-
cision being made, as if for ligature of the subclavian, the brachial
plexus was exposed, the cords of which were “ frayed out” over the
tumour. The growth was enucleated springing from the last cervical
and first dorsal, close to the iutmvert&lgml foramina. Pain was lost
very soon after the operation, but there was complete paralysis of the
arm, owing to the free handling of the cords during the operation.
Perfect restoration of function was gradually obtained, by means of the
constant current.

In the discussion which followed, Mr. Bryant mentioned a somewhat
similar case, in which he enucleated a growth, probably sarcomatous,
from the sheath of the upper trunk of the brachial plexus. The
patient was a lady, ®t. 50, suffering from incdreasing pain in the left
arm, and wasting of muscles. The swelling was in the position of a
supernumerary 1ib, fixed and painful
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Furred Tongue on one side caused by a Decayed Tooth
on the same side.

As I purpose making the case of gangrene of the fingers
from pressure upon the ulnar nerve the starting-point
of a little group of cases bearing upon the subject of phy-
siological rest, or rather the evil resulting from the want of
physiological rest to the nerves,I must request yourattention
to this sketch (Fig. 36) of a tongue furred on one side, and
comparatively clean on the other. I dare say some of you
at first sight wondered what this representation could be
intended to elucidate, beyond the bare fact of one side being
tolerably clean, and the other somewhat furred. Now,
this furred condition of the tongue, let me say in anticipa-
tion of what I have to speak of more in detail, is frequentl
associated with a diseased condition of the ~econd and third
divisions of the fifth nerve. It is, in fuct, a functional and
structural deterioration depending upon nervous influence,*

But the case which comes ncarest to thonse of Mr. Hilton’s is one
which Dr. O’Connor mentioned at the above discussion, In a young
lady complaining of intense p.in in the left sile of the head and neck,
and down the leit arm, a piece of bone, an inch and a half ling, was
removed by Mr. Godlee from the first rib, lurge nerve trunks being
gpread over the bone. The operation was successful, but there was
evid nee that a similar growth existed on the right side.—[ Kp.]

* In other words, this conditivn of the fur is one of the effects
which distuwibanee of the nerve firce may produce on the nutrition of
a part. It is well known that it is not merely defect, but disturbance,
of nerve force which induces morbid nutrition. For a very clear
acrount of this and numerous instances of the intluence of the nervous
gy-tem in nutrition, the reader is referred to Sir J. Paget’s Surgical
Pathology, lect. ii. He will find there, as instances of neive influcnce
on other epitielial tissues, a case of the hair growing quickly and
temporarily white after nervous headache (cases in which the hair
became pcrmanently grey after mental anyuish are well known), and
a case quoted by the lute Dr. Anstie (Lancet, June 16th, 1866), in which
not only unilatcral furring of the tongne followed, but also temporary
unilateral blanching of the eyebrow and secalp, and ul-o ulecrs of the
curnea,

In the instances quoted above, the fongue was unilaterally furred
over the distribution of the lingual gustatory to the anterior part of the
tongue. Some years ago Mr. Hilton pointed out to e that in certain
cases of inflanmation of the tonsil {which receives its nerve supply fiom
the glosso-pharyngoeal) the posterior purt ouly of the tongzue (whi b is
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in that respect very much resembling what we have already
seen in an extreme condition in the case of gangrene of
the fingers.

Furred Tongue on one side, depending on Disease within the
Cranium.

The first time I had an opportunity of clearing up such
a case as this occurred in 1843. On December 17th, 1843,
I examined, with Mr. Blenkarne, a surgeon in the City,
the body of one of his patients, who had died with disease
of the brain and spine. She had suffered from intense
pain on the left side of the head. She had also, during
her life, a tongue furred on the left, and scarcely at all on
the right side. It became, therefore, an important point
to clear up what was the probable cause of that condition
of the tongue. We made a post-mortem examination, and
found, as was anticipated, a diseased spine. - Then, upon
very careful examination of the head, on turning up the
dura mater from the anterior part of the petrous portion

gupplied by the same ncrve) is furred. Since then outpatient-practice
has given me abunlant opportunities, especially in cases of syphilitic
uleer of the tonsil, of proving the truth of the above observation.

Quite a ditferent explination of this unilaterally furred tongue has
been put torward—viz. that the side of the jaw which eorresponds to
the furred half of the tomzue is but little used in mastication, and
henee no removal of the epithelium of the tongue takes place by fiiction
of the food on that side. Thus Mr. Hutchinson, Lond. Hosp. Rpts,
vol. iii. p. 8392, writes as follows—* One-sided fur of the tongue, is, [
believe, caus. d simply by the eircumsiance, that its subject is ac-
customed to eat on only one side of his mouth. . . , It is often present
where there is mere loss of teeth, no toothache or source of iriitation.
I therefore cannot agree with the hypothesis, which supposes it to
depend upon reflex disturbance of nutrition through the lower branch
of the fifih. It is quite true that it occurs in its most exaggerated form
when there is toothache, but this is precisely the condition in which
mastication on the affected side would be most sedulous'y avoided.”
Granting that there are cases, to which, owing to the absence of tooth-
ache or any irritation, Mr. Hilton’s explanation will not apply, it is
quite clear that the one which Mr. Hutehinson would substitut: will
not account for those ca-es where, quite apart from toothache, there is
a distinct souree of irritation, deeply situated within tle cranium as in
two of tlie cases instanced above, nor will it meet the cases of fur
limited to the posterior third of the tongue.—[Eb.]
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of the left temporal bone, for the especial purpose, we
exposed the Gasserian ganglion, or the ganglion of the
fifth nerve. We there found what might be called a
scrofulous deposit upon the convex edge of this ganglion,*
involving the second division of the fifth nerve more than
the third, but still involving all more or less. Here, then,
appeared to us to be the probable explanation of the
tongue furred on its left side. If I should not mention
the fact again, it will be clearly understood that the
diseased condition of the tooth, or of the fifth nerve, was

Fig. 36.

Sketch of a tongue furred only on the left side, resulting from a decayed and palnful
second molar teoth in the upper Jaw on the same side of the head,

always found on the same side as the furred tongue, and
that the fur was confined to the anterior two-thirds of the
upper surface of the tongue, over the distribution of the
lingnal gustatory nerve—a portion of the third division of

the fifth.

* For a case where a growth (apparently sarcomatous), developing in
the fifth nerve and the Gasserian ganglion, caused loss of sizht, hearing
and smell on the left side, together with violent pain in the parts
supplied by this nerve. and wasting of the left temporal muscle, see a
paper by Mr. Dixon, Mcd. Chr Trs,, xxix, p. 131.—[Eb.]
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In 1844, when delivering some lectures upon the nerves
at Guy’s Hospital, I mentioned this case, and one othor
that 1 had seen before, the cause of which I had not
distinctly proved. After the lecture one of the students
said, * Look at my tongue; it is furred on one side, and I
cannot get rid of it.” This sketch (Fig. 36) was taken
from his tongue in 1844. He had a decayed and painful
tooth—the second molar in the upper jaw. That tooth
was, by my advice, removed, and after a short time the
fur on the tongue entirely ceased.

Case of Fractured Base of the Skull, with Furved Tongue
only on one side.

Some time afterwards a case of fracture of the skull was
brought into Guy’s Hospital, where the fracture ran across
the foramen rotundum containing the second division of
the fifth nerve. In that case the man had a furred tongue
on the same side, indicating a probable relation of cause
and effect.

When Mr. Bransby Cooper was alive, a gentleman was
admitted into Guy’s Hospital, who was believed to have
fractured the base of his skull, and being anxious about
the case, he reqnested Sir Benjamin Brodie to see him.
That patient had a furred tongue on one side, and he had
also indications, from the loss of sensation about the face,
that the line of fracture interfered with the second division
of the fifth nerve. He had a furred tongue on the same
side as that which we supposed to be the seat of injury
during the whole time he was in the hospital.

Furred Tongue on one side ; Second Molar Tooth of Upper

Jaw diseased.

Recently, a lady, whom I have known for some years,
consulted me regarding some matters not of importance,
and I, perhaps not for any very precise purpose, said,
“* Let me look at your tongue.” She put ont her t@ngue,
and it was furred on one side. I said, “ You have a bad
tooth,” and she thought it was exceedingly clever on my
part. * Yes,” she replied, “and I am going to Mr. Bell
to have it taken out.” She went and had it extracted; I

I.'!
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saw her a fortnight afterwards, and all the fur had sub-
sided. This was a second molar tooth in the upper jaw of
the same side of the furred tongue.

Very recently my bootmaker had some little accident,
and he came to my house to consult me. I found he
had a furred tongue on the right side, and I remarked
to him, “ You have a decayed tooth in your upper jaw.”
“ No,” he said, “I have not; but I have had a bad tnﬂth
stopped, and it is Very pamful when I touch it in this way ”
(pressing his finger upon his cheek over the tooth);
“ almost ever since I had my tooth stopped my tongue has
been like this.”

Now these cases, taken together, and considered as a
series or small group, seem strongly to suggest the influence
of irritation or of pressure upon what we may call common
spinal nerves, regarding the fifth nerve as a common spinal
nerve, although it has its relation only with the face and
the head.*

Grey Hair on the Temple depending on a Decayed Molar
Tooth in the Lower Jaw on the same side.

A person was brought to me by a surgeon suffering very
great pain on the left side of his face. He was much
exposed to the weather, and suffered a great deal in conse-
quence. He had taken many things to cure the neuralgia,
as it was termed. I observed that he wore a wig, and I
asked him the reason. He said, “ Curiously enough, the
hair on my left temple hasall turned grey. I did not like
to have black hair on one side and grey on the other, so I
had my head shaved and wear a wig.” Upon examining
his mouth, I found he had a decayed and pa-.mful molar tooth
on the left side of the lower jaw—supplied by the third
division of the fifth nerve. The patch of grey hair ap-
peared to me to be the effect of the nervous association of

* A most interesting list of cases in which some portions of the
nervous system have been affected by dental irritation, either reflexly
and remotely, or directly and by econtiguity, including instances of
neuralgia of the face, neck, and arm, paralysis of the arm, wry-neck,
trismus, tetanus, eplleps}', uluemt.mn of the cheek, uleeration of the
neck, amaurosis, deafness, is giv en by Mr, Salter in a paper on Nervous
Affections from Diseases of the Permanant Teeth (Guy’s Hosp. Rep.
1867)—[ED.]
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the auriculo-temporal branch of this third division of the
fifth nerve with the decayed tooth in the lower jaw. When
this second molar tooth in the lower jaw was extracted
the neuralgic pain very nearly ceased.* I have not seen

* Dr. Hart (Practitioner xxi. p. 342) in a paper on Sympatlhetic
Pain, dealing especially with supra-orbital neuralgia associated with
carious teeth, and infra-mammary pain in ovarian disease, suzzests the
following explanation of “sympathetic” pains which should be studi.d
in connection vot only with the above case, hut also with the passage
on these pains in Leet. iv. “ From the unprotected sensory filaments
of the fifth in the special carious footh an irritation is conveyed to the
eentre of the fifth, causing hypersemia in the area of that centre mapped
out for the speeial fibrils. Pain is felt then by transmission to a higher
part of the brain. The irritation of the tooth being continued, the
hypersemia relieves itself into the adjacent area of other fibrils, In
this way we get pain in the adjacent teeth, with perhaps relief of tlie
pain in the original tooth, because its area has been bled, and its
normal blood supply recovered. The area for|{the supra-orbital and
auriculo-temporal nerves become next congested. These supply parts
exposed to pressure and draughts, which are felt as pain when the
ceutre for the parts has its blood supply and activity aroused. If we
now apply this explanation to infra-mammary pain, we get the following.
The ovary and mamma are closely linked in their functional changes,
Thus during menstruation we have the mammea turgid and painful.
Probably their centres are adjacent, and thus the infra-mammary pain
can be explained as we have already done in the case of supra-orbital
neuralgia. The congested centre for the inflamcd ovary relieves itselt
into that for the infra-mammary region, and thus the pain.. ...
The question now arises as to the cué bono of this sympathetic pain.
Why should a woman with pelvie distress be misled by an infra-
mammiry pain? .. ... Prolonged congestion in any orzan leads to
serious results. This is well seen in eyanotic atrophy of tue liver due
to congestion from right-sided eardiac rezurgitation. Prolonged
~ eongestion of a nerve-centre will have similar serious results. This
duanger seems to be avoided by a neighbouring nerve-centre becoming
congested, and in the case of the infra-mammary pain the nerve-centre
is one functionally less valuable than the ovarian. But further, the
gensory activity of the skin-eentre is, through constant external
education, much higher than that of any other part. A woman does
not know, under ordinary stimuli, where her ovary and uterus are,
while she is thoroughly cognisant of the locality beneath her left
mamma. The same holds good for the knee-pain in hip-disease, The
hip-joint gets a branch from the obturator, which also aids in the
cutaneous supply of the skin over the knee-joint. A patient knows
where the skin of the knee is, but not where his hip-joint iz, The
irritation eingests the area in the obturator-centre for the hip-joint.
The congestion extends into that for the knee-skin, and, accordingly,
pain is felt there, as already explained.”—[EDn.] .

ry 2
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the patient since, and cannot say whother the hair has
recovered its colour.

Diseased Molar Tooth of the Lower Jaw producing Excoriation
of the Auditory Canal on the same side, and an Enlarged
Lymphatic Gland : cured by removal of the Tooth.

In a previous lecture I mentioned that a professional
friend of mine had suffered from a condition which bears on
the snbject of the influence of nerves upon the structures
supplied by them. That friend, unfortunately, is no more.
1t was Dr. Addison to whom this happened. The case is one
of some interest, and I will repeat it in a few words. Some
years ago Dr. Addison had a very offensive discharge from
one external auditory meatus, which annoyed him very
much ; and below the ear was a small gland enlarged in
the upper part of the neck. He had tried various remedies
for this discharge, and had gone, I believe, to some surgeons
who attended specially to the ear; but, as far as I could
learn, no good resulted from any of their applications.
Upon examining the ear from which the offensive discharge
proceeded, I found a slight ulceration upon the floor of the
anditory canal. On dmﬂ_ussmg the question between us, we
came to the conclusion that the ulceration probably de-
perided upon a diseased molar tooth in the lower jaw on
the same side. We had that tooth extracted, and ‘in a very
short time the ulcer healed, the discharge and morbid
secretion disappeared from the auditory canal, and as soon
as that ulceration was cured the enlarged gland subsided.
Here the true cause of error was remotely sitnated from
one of the most prominent symptoms; namely, the enlarged
gland in the upper part of the neck: in this respect the
case is of great interest. This case adds another to the
group of results of nervous disturbance which prove, as we
have seen, that irritation induced in a nerve, or pressure
upon a nerve, is sufficient to lead to more or less change
in function and struecture, and that that morbid influence
may after a time induce a deterioration resulting in, or
sufficient to produce, a furred tongue, ulceration of the Hki‘ﬂ,
or-gangrene of the fingers. In Dr, Addison’s case there
wag an ult}eratmn in the -auditory canal, and the gland
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enlarced as the consequence of the exposed lymphatics
absorbing and cairying the morbid fluid of the ulcer down
to the lymphatic glands. Fortunately for us, these glands
are highly conservative in their tendency, and they stop
the progress of the morbid fluid in its onward course
towards the circulation of the blood, where its damaging
influence might be more diffused, and lead very frequently
to the occurrence of the more serious condition which we
are in the habit of calling by the general term pysemia.

I thought I might be excused this digression, though I
hardly think it requires an excuse, since it has enabled me
to bring before you this very illustrative group of cases,
which, as far as I know, have neither received due atten-
tion nor a right interpretation. :

IMlustrations from Nerves of Lower Eatremity.

In the lower extremity we discover the same law of
nerve distribution as in the arm. For example, the ante-
rior crural nerve supplies nearly all the muscles which we
employ ir the first effort of progression ; we flex the thigh,
we extend the knee, and we slightly evert the leg; and
nearly all the muscles employed for those purposes—(the
psoas,) the iliacus, pectineus, crureus, subcrureus, the two
vasti, the rectus, and sartorius muscles—are supplied by the
anterior crural nerve. Notonly are nearly all these muscles
supplied by the anterior crural nerve, but so also is the skin
over their insertion, as well as the joints which they move.
We are all acquainted with the numerous cutanecus nerves
(branches of the anterior crural) which supply the skin as
far as the knee-joint, distributed over the thigh, includ-
ing the external cutaneous nerve, and corresponding with
the subjacent distribution of the anterior crural nerve to
the various musecles. But from these variouns cutaneous
nerves I must select the long saphenous, which pursues a
peeuliar course, and runs ahead (seemingly, at first sight,
without purposc) of all the vther nerves dowznv:ards as far
as the ankle-joint and the side of the foot. I say, at first
it appears extraordinary that this long saphenous nerve
should run away from its comrades, and apparently from
its proper muscular and cutaneous association, and proceed
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as far as the inner side of the foot; but, when we come to
examine this drawing, the thing is explained. Here is a
sketch (Fig. 87), taken from a dissection of the inner side
of the knee. The sartorius (b) is seen to be most intimately
and largely attached to the fascia of the leg (); in truth,
the fascia of this portion of the limb must be considered
as part of the insertion of the sartorius, just as the fascia
of the forearm is to be considered as part of the insertion
of the biceps muscle. Not only is the sartorius supplied

Fig. 21.

From a dissection of the inner sile of the knee by G. A. Wright, B.A.

a, Vastus internus. b, Sartorius, inserted, in part, into the faseia of the leg. ¢, ¢,
tsracilis, inseried partly into the sume fuscia. d, Semi-membranosus. e, Internal
saphenoms wein. ¥, Long sspbencus nerve, g, Tendon of Semi-tendinosus,
ending partly in A, fasciaof leg : one part of this fascia is left in situ, receiving part
of the insertion of three muscles, part is terned dewn. 4, Vertical and tendinuns
fibres of Adductor magnus. %, Part of Gastrocncmins muscle.

by the anterior crural nerve, but as you will observe,
the fascial insertion, extending down the leg some eon-
siderable distance, even as far as the ankle-joint, where it
is blended with the fascia over the foot on the inner side of
the inner malleolus, receives its nervous supply from the
same source. This explains why the long saphenous
nerve, which is derived from the anterior crural, should
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thrust itself through the fascia of the thigh, become sub-
cutaneous, and then follow the course of the skin as far as
the inner side of the ankle-joint, and sometimes as far as
the inner side of the dorsal aspect of the foot, thus follow-
ing the fascia. It appears a deviation from the natural
order to find this anterior crural sending down branches to
the leg as far as the foot; yet, when you come to examine
this fascial association, you see that it is only carrying out
the principle that the same nerve which supplies the

Fig. 3.

Sketch of nerves uupp]glng the anterior and inner parts of the capsular ligament of
the hip-joint. @, Filaments from the anterior crural nerve. b, Filaments from
the obturator nerve.

muscle supplies the skin over the insertion of the muscle
—the sartorius having a long fascial insertion as far as the
point I have already indicated, and requiring an equally
long nervous supply.

The anterior crural nerve sends branches also to the
hip-joint. I have here a little sketch (Fig. 38) by Mr.
Durham, of the nerves of the hip-joint, which has been
taken from his notes of the various cases he met with in
dissecting the nerves going to the capsular ligament of the
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hip-joint. I wish you to understand that these articular
nerves are not copied directly from dissections, but are
sketches made from different nerves, and grouped together
to convey to you the idea of the supply of nerves to the hip-
joint, althm:ah not with that precision of anatomy whmh
no doubt, is always desirable, and especially so within
this College. We see filaments of the anterior crural
nerve traced to the anterior part of the capsular ligament
of the hip-joint; this nerve also sending branches to the
muscles of the thigh, and to the capsular ligament of the
knee-joint.

Thus we sce that the anterior crural nerve supplies the
joints which its muscles move, the anterior part of the hip-
joint, and a portion of the knee-joint; and it supplies the
skin over the whole of the muscles of the thigh, as well as
the skin on the inner side of the leg, as low down as the
limits of the fascia to which is attached the sartorius
muscle.

It is important, in tracing the nerves in this way, to fix
upon them, as far as we can, some useful reference, so that
we may not only bear them in mind, but see the practical
application of the subject. Now, we know that the long
saphenous nerve follows the eourse of the saphena major
vein; and this is, no doubt, the explanation of patients
experiencing so0 much pain in this neighbourhoed when
these veins are dilated and press upon portions of the
nerve. 5o, again, ulcerations on the lower and inner part
of the leg, although small, are exquisitely painful—irri-
table as we term them; and on some occasions I have been
under the necessity of dividing the nerve in the ulcer, and
that has led to its rapid healing—a point in respect of
which I have addressed you two or three times before.
The pain in the leg thus experienced is most manifest
when the patient is standing, when all these veins are full
of blood, and thereby encroaching upon the nerves; but if
the leg be lifted up, and the blood-vessels so emptied, the
pain is quickly relieved. It is pressure upon the nerve
that causes the pain under those circumstances. I have
very often recommended (with great advantage to the
patients) elderly persons suffering from large veins, with
or without sore legs, to raise the lower half of the bed on
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which they sleep in such a manner as to place the legs a
little higher than the pelvis; the veins are thus empty
nearly all the night, and the result is to remove the pres-
sure ; and if the patients are in bed about half the rest of
their lives, Nature has an opportunity of repairing the
injuries that have been inflicted. Ihaveknown many per-
sons by this simple contrivance live in great comfort and
freedom from the repetition of these small ulcers. The
lower half of the bed being slightly elevated, whether the
patient was asleep or awake, the legs were always lying on
a slightly inclined plane ; the venous blood then runs down
easily to the neighbourhood of the thigh, where it enters
freely into the general circulation.

Cause of Ulcers on the Legs being so frequently situated just
above the Ankle.

I would here ask a question, which I will endeavour to
answer my:=elf. Why is it that varicose ulcers occur so
frequently at the inner and lower part of the leg? It
might be said that they occur because the blood in the
veins of the lower extremities has to run uphill, and
gravitation interferes very much with the return of the
blood ; the valves become broken down, and the whole pres-
sure, if we may so term it, is retrograde. If that were the
sole reason, ulcers should occur by preference on the feet
or on the toes, becanse these are more remote from the
central circulation than the ordinary site of uleers from
varicose veins. Hence I suspect this cannot be the cause.
The explanation has always—at least for some time past—
appeared to me to be this :—The superficial and deep veins
of the leg freely communicate with each outher in the
neighbourhood of the ankle-joint. The first two inches
above that point is the spot where the greatest stress is
laid upon these superficial veins; below that point they
freely communicate, and if the blood cannot return by
the superficial veins, it can do so by the deep veins, or
vice versi. But when you reach the point where that
brown patch of skin so often occurs in old persons,
above the inmer malleolus, the anastomoses are less
free, and this appears to me to be the reason why ulcers
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from varicose veins occur so frequenily about that neigh-
bourhood.

To return, however, to the subject of nerve distribution.
Formerly the muscles of the knee-joint were grouped in
this way : ten muscles to the knee-joint—four extensors
and six flexors—and they may be so now. Amongst the
flexors were placed the sartorius, the gracilis, and the
semi-tendinosus. Now I shall have occasion to show yon
presently that a better grouping of these muscles might be
obtained ; for we shall find, upon examination, that they
do not receive their nerves from the same source, but each
from a different one. Thus, the sartorius receives its nerve
from the anterior crural nerve, the gracilis from the obtu-
rator or adductor nerve, and the semi-tendinosus from the
great sciatic; thus clearly indicating the three different
associations of those muscles. 1t is hardly fair, then, to
group them as three of the flexors of the knee-joint. It
is, in my opinion, better to look at them in their functional
association, and then I think you will perceive a distinet
indication tha.t the sartorius, receiving its nerve exclusively
from the anterior crural, is, in ordinary circumstances,
associated with the other muscles supplied by the anterior
crural. So with regard to the gracilis, it is supplied by
the same nerve as that which supplies the adductor muscles;
hence the gracilis should be called an adductor rather than
a flexor muscle. Again, the semi-tendinosus receives its
nerve exclusively from the great sciatic, which controls
the fiexors of the kuee-juint. I shall have occasion almost
immediately to allude to this more in detail.

Here is a beautiful diagram, or rather drawing (Fig. 39),
of a recent dissection made for the purpose of displaying
the course and distribution of the obturator nerve. The
trunk of this nerve is seen coming out as usual of the ver-
tebral canal, between the third and fourth lumbar vertebra.
I do not attach much importance to the point of exit,
because you will remember that the spinal marrow ceases
opposite the second lumbar vertebra ; there is no marrow
below that point in the adult, or long anterior to that period
of life. But, keeping to the anatomy of the day, we say
that the obturator nerve comes out between the third and
fourth lumbar vertebrze, then passes down through the



IX.] AND THE DIAGNOSTIC VALUE OF PAIN, 219

pelvis, and you will observe it in the drawing passing over
the sacro-iliac articulation. T am disposed to think it sends

Fig. 39.

This drawing represents nearly the whole of the distribution of the obturator ner ve,
g, Trunk of the obturator nerve. b, Articular branch proceeding through the
popliteal space to the interior of the kuce-juint. ¢, Cutaneous branch of the
obturator nerve on its way to the inner side of the knee-joint; its termiinal fila-
ments may be geen in the drawing, Fig. 40. d, Part of the anterior crural nerve.
¢, Adductor longus muscle divided and hooked forwards. _f, Points to the articular
branches of the obturator nerve proceeding to the bip-joint and to other branches
supplying the obturator externus muscle. g, Adductor brevis muscle. R, Ad-
ductor magnus muscle, 4, Gracilis muscle. j, Great sciatic nerve, k&, Capsular
ligament of the hip-joints



220 THE THAFRATEUTIC INFLUENCE OF REST [LxcT.

some filaments to that articulation ; at any rate, it lies close
to it, and would be likely to suffer from its proximity to it
when diseased. The nerve then passes down across the
brim of the pelvis and along its inner aspect, then over
the obturator internus muscle and through the obturator
foramen (which in this drawing is exposed by cutting away
part of the horizontal ramus of the pubic bone), where it
throws a branch into the obturator externus muscle. The
obturator nerve then. gives a filament to the capsular
ligament, branches downwards to the notch of the aceta-
bulum, and one filament to the hip-joint to be inserted
into the base of the ligamentum teres. Thisexplains those
“sympathetic ” pains associated with the hip-joint which
manifest themsclves at the knee-joint. Having sent
branches to the capsular ligament and to the ligamentum
teres, you see in the diagram the muscular distribution
of this nerve; you see it supplying the obturator externus,
and here the adductor brevis—not the pectineus, which is
turned back as having no branch generally from the
obturator, its chief supply being from the anterior crural,
with an occasioral branch from the accessory obturator
when present. Here are filaments passing to the adductor
longusand to the adductor magnus, and also to the gracilis.
The muscular supply of this nerve is very precise to the
obturator externus, the three adductors, and the gracilis.
Then trace these two sensitive filaments: one passes down
to the inner side of the knee-joint, and the other (a part
of the posterior division) proceeds through the adductor
magnus into the popliteal region, and there enters the
koee-joint at its posterior part. The distribution of this
nerve is another illustration of the same nerve supplying
muscles and also the joints moved by them.

Looking at the long course and wide distribution of this
obturator nerve alone, it is obvious that there are many
different causes for pain felt along its branches to the inner
side and interior of the knee-joint; and here I would
remind you of the importance and value of precise obser-
vation with regard to the locality of pain on the surface of
the skin. Tracing the trunk of the obturator nerve, we
find it associated with many internal and external parts.
Assuming the obturator nerve to be the seat of pain on the
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inner side of the knee and within the knee-joint, it is
plain that this may depend upon disease within the verte-
bral canal, or it may depend upon some diseased condition
of a vertebra near which the nervelies. You see it passes
over the sacro-ilinc articulation, and when that joint is
inflamed and swollen, as sometimes happens, patients com-
plain of pain within the knee and on the inner side. I
have known patients complain of pain in the inner side of
the knee when the disease was not in the hip-joint. I
recollect a patient—a lady whom Mr, Solly knows very well
—who had a diseased condition of the articulation between
the sacrum and the ilium, and suffered pain in the knee
and other indications of hip-joint disease. As the obtura-
tor nerve proceeds downwards, it is obvious that a psoas
abscess might produce the pain in the knes. It also runs
on the left side under the sigmoid flexure of the colon, and
the colon, when distended by feces or diseased by cancer
or scirrhus, is quite capable of producing pain on the inner
side of the knee. Only recently I saw a gentleman from
South Wales, who was the subject of stricture of the
rectum from malignant disease. He suffered pain in the
knee-joint and in the back part of the leg. Thisled me to
suspect, what really turned out upon careful examination
to be the case, that a large mass of cancer was involving
the nerves on the anterior part of the sacrum, and also, no
doubt, the obturator nerve. This was the explanation of
the pain which he had experienced on the inner side of the
knee-joint, partly depending upon the obturator, and
partly also upon the distribution of the great sciatic
nerve.

About two years since a surgeon brought a gentleman
to me under these circumstances. He said, * He is rather
an irritable man, and has pains and distressed feelings all
over his left leg. I want you to make out the canse.,” 1
examined the leg carefully, and it seemed to me that the
mischief, whatever it was, had been impressed upon the
obturator and sciatic nerves. I made some suggestionsas
to the cause of the symptoms, and the surgeon said, “ Well
now, let us go into the other room, and I will tell you
what happened.” Ithen learned that this gentleman some
time ago was going officially down to Suuthamptnn by the
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express. Before he started he was anxious to have his
bowels opened, as they were rather relaxed, but he had
not time. He got into the carriage, and travelled with
great rapidity, but in great pain all the way to South-
ampton. I suppose he did not know the strength of his
little sphincter ani, but he had to rely upon it in his
emergency. As I have said, he sat quietly, but in great
distress, until he got to Southampton, suffering great pain
in his leg. That was the history and essence of his case.
It was pressure upon the sciatic and obturator nerves,
which seemed to have been extreme in this nervous man,
and led, I believe, to the painful symptoms respecting
which I was consulted.

We know that hip-joint disease is capable of producing
pain on the inner side of the kmee. This disease, on
the whole, I suppose, commences more frequently in the
ligamentum teres than in any other portion perhaps of
the articulation.* Seeing that one branch of the obturator
nerve goes to the hip-joint, a second to the interior of the

* Mr. Key, who originally (Med. Chir. Trs., vol. xviii. p. 230)
brought forward this view of the usual origin of hip-joint disease did
so on the following grounds: * The beginning of the affection is often
to be traced to a fall, by which the legs have been foreibly separated,
and the ligamentum teres stretched. .. .. The motions of the
joint that give the patient most pain are strongly indicative of the
scvat of the affection. In the earliest ~tage, before th: soft parts could
well be affected, if the disease commenced in the cartilage, ¢version of
the thich and abduction of the limb produce the greatvst degreec of
suffering to the patienf, while he can bear the joint to be flexed and
to be slighily inverted without complaining.” More importance is, T
think, to be attached to two other arcuments of Mr. Key, the first of
which must be admitted to strongly support his theory of the origin of
hip-disease, when we remember thatf, in every examination that has
been recorded of early hip-disease, inflammation of the ligamentum teres
was always present as the ehief, if not the only, morbid appearance.
“ A similar indication of the ligamentum teres being inflamed is the
pain sometimes expressed on pressing thie head of the femur against
the acetabulum. In its healthy state, the lizament, being lodged in
the hollow of the acetabulum, receives but little pressure, but when it
is swelled by inflammation the eavity of the joint affurds it less pro-
tection, and when pressure is made {uy forcing the head of the femur
upwards the lizament is compressed, and usually produces some degree
of pain. The circumstance, too, of the ligamentum teres being
destroyed by uleeration, when the head of the bone and acetabulum
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knee, and a third to the inner side of that joint, I think
we see how it occurs that disease in the interior of the
hip-joint can produce ¢ sympathetic ’ pain on the inner side
of the knee, and in the interior of the kuee-joint. I do
not know that it is important to insist upon this piece of
anatomy, because there are other explanations of the point.

are only partially uleerated, may be considered as presumptive proof of
its being very early engaged in the disease.”

It is well-nigh impossible to decide whether this view of Mr, Key's
is correet or mot. If, in examining a case of early hip-disease, the
surgeon endeavours to make out the condition of the ligamentum tercs
(rendering it tense by flexing and abducting the limb. or by rotating
it outwards), he finds it impossible—his patient being usually a child
from five to twelve—to satisfy himself that such movements alone
either produce pain or increase it. Again, it is the rarest thing
possible for patienis to die from the effects alone of this disease in its
early stage, and when death has taken place from some otler cause,
either no examination is made, or the actual cause of death is looked
for, and the hip-joint left unnoticed. The fact, however, is of very
great interest, that where opportunities have been afforded of examin-
ing hip-disease in its early stage, the ligainentum teres has in every
case been found chiefly or solely implicated. Thus, in Mr, Key’s case
(in which the disease lLiad, however, lasted six mcnths, and had been
treated with partial success), the ligamentum teres was found thickened
and inflamed, and the drawing and preparation show little other
change save a spot of uleerated cartilage at the root of the ligament.
In a case rccorded by Mr. South in his Chelius's Surgery, and in
which the joint was dissected by Mr. Adams, the appearance of the
round ligament was preciscly similar. In a thirl case (the most
valuable of all, on aecount of the specimen which is preserved in the
Museum of the Hospital for Sick Children), recorded by Mr. Holmes
in his Surgical Diseases of Children, death having taken place a
month after the first symptoms were noticed, almost the sole morbil
appearance was ulceration of the ligamentum teres. 8o, too, in a
case recorded by MM. Martin and Collineau, and mentioned (loe.
supr. cit.) by Mr. Holmes, where death took place a few days after the
first onset of the symptoms, the condition seems to have been identical.
Other eonditions of the head of the femur, which may be noticed after
excision, point to the same origin of the disease, in that they appear to
show that the first stress of the inflammation fell upon the ligamentum
teres; thus uleeration of the cartilage is often most marked just at
the position of the ligamentum teres,and in a case in which I recently
excised the head of the femur (and I have seen a second very similar
case), & distinct sequestrum lay not quite detached just below the
centre of the head of the femur, immediately beneath the thickened
remains of the ligamentum teres,

See also note, p. 339.—[Eb.]
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If wb find that an inflamed tooth in the second division of
the fifth nerve can produce irritation of the tongue, and
cause it to be furred, surely it is not forcing the principles
of anatomy and physiology to say that the obturator nerve,
being involved in mischief in the hip-joint, may, by con-
tinuity, convey irritation to the surface of the skin on the
inner side of the knee, and also to the interior of the knee-
joint. But whether that be physiologically the true ex-
planation or not, we know it frequently happens that
patients have pain on the inner side of the knee, and
even within the knee, when suffering from hip-joint
disease. I think that if the distribution of the nerves
were studied in this way, trying to fix upon them some

Fig. 4n.

This drawing representsa the varions sensory nerves supplying the skin on the imner
gide of the knee, the upper portion of the leg. a, Cutaneous branches of the
anterior crural nerve, b, Long saphenous perve. ¢, Cutaneous branch of the
small sciatic nerve. d, Cutaneous branch of the obturator nerve.®

practical reference in relation to symptoms which are
oftentimes very remotely situated from the real cause of

* From such experience as I had during the six years in which I
was a Demonstrator of Anatomy at Guy’s Hospital, I do not think
that this branch is as constantly present, as theoretically it should be
on Mr. Hilton’s explanation. An *“occasional cutaneous branch” of
the obturator which occupies this position is thus deseribed in Quain’s
Anat., ed. Tth, p. 662 :—* In some instances the communicating ” (with
the long saphenous and internal cutancous merves) * branch is larger
than usual, and deseends along the posterior border of the sartorius to
the inner side of the knee, where it perforates the fascia . . . and
extends down the inner side of the limb, supplying the skin as low as
the middle of the leg.”—{Ep.]
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the mischief, it might tend to make the study of this part
of human anatomy more intensely interesting, and certainly
more useful, than it at present appears to be in the con-
sideration of many surgeons,

Reverting, for a moment, to the distribution of nerves
as a means towards diagnosis, let me remind you of the
insertion of these three muscles—the sartorius, the gracilis,
and the semi-tendinosus. The sartorius receivesits nerves
from the anterior crural. The gracilis is supplied by the
obturator nerve, and by it alone; it is inserted imto the
tibia, and attached, in part, to the fascia of the leg (Fig.
37). Then the semi-tendinosus is supplied by the great
seiatic nerve, and this also is attached to the fascia of the
lee. We have here three muscles—the sartorius, the
gracilis, and the semi-tendinosus—all inserted into the
fascia. Now, if that be true, and it undoubtedly is so, we
ought to discover a particular distribution of cutaneous
nerves at this point; we ought to find part of the anterior
crnral nerve coming to the inner side of the leg, and
branches of the obturator and the great sciatic proceed-
ing to the same point. And here they are depicted from
nature (F'ig. 40). Here (b) is the long saphenous nerve—
part of the anterior crural ; here also (d) is a filament of
the obturator—that nerve which supplies the gracilis; and
here again (¢) is a branch of the small sciatic nerve, the
cutaneous nerve associaled with the great sciatic which
supplies the semi-tendinosus muscle itself. These three
nerves, then, supply the fascia and the skin on the inner
side of the lower part, and just below the knee-joint, and
are directly associated with the three muscles, the sartorius,
the gracilis, and the semi-tendinosus, which receive their
nervous supply from them,

It is not unworthy of admiration to see the precise
position of these muscles. If you measure with accuracy
the distance of the points of insertion of these muscles
between the fulerum (or the hip-joint) and resistance (or
the foot), you will find that these muscles are inserted just
beyond the mid-distance between the fulerum and resist-
ance. Hence the gracilis is a great help to the adductors
of the thigh ; it helps to adduct the leg; it goes far enough
to seize the limb just beyond the midpoint between the

Q
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fulecrum and the resistance. Again, the semi-tendinosus,
a powerful flexor, and the sartorius in like manner, are
inserted just in the same way. The sartorius, then, is a
very powerful assistant to the muscles employed in the
first effort of progression, slightly everting the leg, spread-
ing out the foot, and widening the base of the column, so
as to make it more easy for man to maintain the upright
posture,

In a former lecture I made use of two or three diagrams
(Figs. 11 and 12) to point out the importance and value of
knowing precisely the distribution of the nerves to the skin
of the head and face. If a patient complain of pain at a
certain part, supplied only by one sensitive nerve, it is
certain that nerve must be the seat of the pain.

Now let us apply the same method in examining the
cause of pain on the inner side of the knee. Here are
nerves from three different sources—the obturator, the
anterior crural, and the great sciatic. It is quite clear,
then, that if the patient complain of pain on the innerside
of the knee-joint, we ought not to be satisfied without
ascertaining which of the nerves produces that pain. We
know that there are three possible lines of direction for
this pain, and we are bound to examine those three lines
of direction for the purpose of ascertaining in the course of
which nerve the real cause is situated. For this purpose
we ought carefully to examine the anatomical relations
of the obturator, the great sciatic, and the anterior crural
nerves, in order to ascertain, if possible, the real cause of
pain expressed on the inner side of the knee-joint; for it
1s obvious that a disturbing cause associated with the course
of any of these might produce the pain.

Let us fix another practical and useful reference to this
distribution of nerves. From it I would offer this sugges-
tive explanation of what is termed hysterical hip- or knee-
joint disease :—

Explanation of Hysterical Pains tn the Hip- or Knee-Joint,

The sacral ganglia and the lower lumbar ganglia of the
sympathetic nerve are connected with the great sciatic
nerve, and partlyalsowith theobturatornerve. These same
ganglia are connected likewise with the nerves proceeding
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through the broad ligament to the uterus and to the ovaries.
I think we have here, then, an explanation of the frequent
occurrence of what we call hysterical hip-joint or hysterical
knee-joint. If the nerves in the ovaries or the uterus be
in a state of irritation, that irritation can be conducted to
these sacral nerves or to the obturator, and then, in
accordance with the generally received law of distribution
of nervous influence, irritation or pain may be manifested
at the other peripheral or articular end of the same nerve.
Hence it may be expressed within the knee-joint, on the
inner side of the knee-joint, or it may be within the hip-
joint, because the hip-joint as well as that of the knee
receives its nerves from these various sources. The pos-
terior part of the hip-joint, you will remember, has nerves
coming to it from the sacral plexus. The sacral plexus
receives some filaments from the sacral ganglia ; sodo the
uterine and ovarian nerves: and it is quite possible, nay,
I think is very likely, that the irritation commencing in
the ovaries or the uterus might be conveyed to some of the
filaments derived from the same ganglia in the sacrum,
and irritation in the hip-joint be thus produced. You will
observe that the two nerves, which are so distributed as to
be capable of producing the pain in the joints, are the

t sciatic and the obturator; and I believe this is a
probable explanation of the fact, that of all the joints in
the human body affected hysterically, as we term it, none
are so frequently involved as those of the hip and the
knee.* By tracing these two nerves, I think we may find
a probable interpretation of that frequency. I have here
constructed a diagram intended to represent what I have
been alluding to. Suppose this (f) to represent the three
ganglia of the B};]m pathetic; we have then a spinal nerve
(d) attached to the spinal marrow, and taking its onward

* Bir J. Paget, to whose lot it has fallen to see more of these cascs
than to any other surgeon, save, perhaps, the late Sir B. Brodie, speaks
a8 follows in his Clin. Lect. and Eseays, edited by Howard Mursh,
p- 197 :—* Among all the joints, the hip and the knee, which are the
most frequent seats of requ dheaae, are equally so of the mimicry—
a fact not easy to account for, It may be due to mental association,
p-arhﬂ unconsciously, or to a mmgled inheritance—for instance, to
un inhcritance of nervous constitution and of relative weakness in the
jmnt or juints most weak in progenitors,”—[EDb.]

Q 2
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course to the muscles and the skin. We know that these
spinal nerves eommunicate with the ganglia, and so, by the
sympathetic branches travelling along the arteries (¢),
reach the intestine (¢), uterus, and ovaries. Let usassume,
then, that a patient may have irritation from any cause
in the intestine, in the uterus or ovaries, or in the broad

Fir, 41,

d, Spinal marrow. b, Spinal nerves going to the posterior part of the body behind the
vertebral column. ¢, A wisceral artery aceompanied by branches of the sympa-
thetic nerve, d, Common spinal nerve, composed of motor and sensory filamenta,
e, Portion of intestine (mterus or ovary) receiving minute filaments from the spinal
nerves and sympathetic nerve, f, Ganglia of sympathetic nerve, united to each
other by longitudinal filamente, and receiving branches from, as well as giving off
branches to, a cemmon- =pinal, motor, and sensory nerve;

The arrows indicate the directions which any intestinal, uterine, or ovarian irritation
migh! pursue centrifugally, efther directly backward- to the ekin in that reglom,
or migut proceed with a spival nerve to its muscular, articular, or cutaneous
deslination, :

ligaments. On this map we may trace the course of that
intestinal, uterine, or ovarianirritation throughthe ganglia,
through the spinal nerve and spinal marrow, thence to be
reflected to any part of the peripheral or articular distri-
bution of the same spinal nerve. This conditiun, I appre-
hend, is sometimes very clearly recognised in the case of
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the mtestines. Who is there that has not felt griping
pains in the interior of the intestines from some morbid
agent lying there, or from drastic purgatives traversing
the gut, accompanied by pains or cramps in the leg, and
pains in the loins ?—oconveyed in the latter instance by the
filaments of spinal nerves, which pass to the posterior part
of the body or the lumbar region. And is it not a common
oocurrence in cases of uterine and ovarian irritation for
the patients to complain of pain in the loins, but particu-
larly over the posterior part of the sacrum? The ovarian
and uterine nerves traverse the ganglia of the sympathetic,
and so reach the spinal nerves. Hence the morbid in-
fluence econveyed by the posterior branches of the spinal
nerves to the skin over the lumbar and sacral regions
explaing the lumbar and sacral pains experienced by such
patients.
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LECTURE X.

MUBCULAER AND CUTANEOUE DISTRIBUTHON OF THE NERVES OF THE
ENEE—DISLOCATION AND CONTRACTION IN DISEASES OF ENEE-JOINT—
TREATMENT—MUSCULAR AND CUTANEOUS DISTRIBUTION OF THE GLU-
TEAL NERVEA—ORDER OF SUFPFLY IN THE DISTRIEUTICN OF NERVES
TO DIFFERENT MUSCLES—FAIN ON OHE :IIVE OF PENIS DEPENDING ON
IRRITATION OF THE PERINEAL BEANCH F THE INFERIOR GLUTEAL NERVE
—ENLARGEDR BURSA ON TVEEROBITY OF ISCHIUM—EELATION OF THE
PERITONEUM TO CUTANEOUS AND MUBCULAR DISTRIBUTION OF NERVES
—APPLICATIOR T¢ PRACTICE-—RELATION, BY NERVOUE DISTRIBUTION,
OF THE FERICARDIUM TO THE DIAFHRAGM,

I~ the latter part of the last lecture I directed your atten-
tion to the numerous nerves which are placed around and
within the interior of the knee-joint. I observed that
those nerves are derived from many sources, and I may
now add that the great sciatic not only sends branches
through the popliteal region to the posterior part of this
joint, but its external popliteal branch supplies numerous
deep filaments to the outer side of the knee-joint, both
above annd below the inter-articular space. The distribu-
tion of these latter nerves is well shown in this sketch
(Fig. 42) taken from Mr. Swau’s book.

I dwelt especially on the distribution of the great sciatie,
the anterior crural, and the obturator nerves to the three
so-called flexor muscles inserted on the inner side of the
knee, and to their fascial insertion, and to the overlying
skin. I took occasion to remark that these nerves ought
to be made the medium of an attempt to elucidate any
sensations of pain which might be experienced on the
inner side of, or within, the Enee-joint. These observa-
tions are, of course, directed to those eases where the pain
is extreme or severe within the knee-joint or on its inner
side, when there is not the slightest evidence given by heat
of local inflammation, the absence of which clearly indicates
that such pain depends upon a cause situated remotely
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from the point of manifestation. I endeavoured to show,
that by tracing these nerves upwards or centrally, we may
have an opportunity of detecting the real cause of the pain.

Fig. 42.

&, Pranches of the external popliteal nerve proceeding to the capsular ligament of the
knee-joint. b, Recurrent branch quitting the trunk of the peromeal nerve just as
it passes over the npeck of the fibula, and thence proceeding to the inferior and
outer parts of the knee.

I think we should make use of these nerves for another
purpose. It is quite certain that local ansesthetics, applied
to the cutaneous branches of mnerves which supply the
muscles, have a power of action upon those muscles which
reduces their spasm, lessens their contractions, and thus
removes one source of irritation from an inflamed joint. I
shall not have oceasion in this lecture to speak on this sub-
ject again ; but, as some think that in the use of fomenta-
tions it is a matter of little importance whether they be
medicated or not, I beseech those who do so to carefully
reconsider the opinions which they may have formed on
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this subject, because I am quite eertain (and I speak from
a fair amount of experience, and close observation, teo, on
the matter) that local anssthetics applied to the skin over
the knee-joint have a power of diminishing pain—in the
hip-joint, for example. They certainly have a capability

Fig. 42

From a preparation in the Museum of Guy’s Hospits.

of diminishing excessive sensitiveness, even in the interior
of the knee-joint. I verily believe (though this is referring
apparently to a small matter) that the reason why these
applications are so often ineffective, and why they are not
more frequently employed, is, that the solutions are net
strong enongh, and that the proportion of the anssthetic
materials is not sufficient.

Another disturbing cause in an inflamed joint, as I have
already intimated, 18 muscular force, the muscles unceas-
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ingly contracting day and night. Inevery case of diseased
joint, if you will compete with this muscular contraction
by the means of some mechanical resistance, such as a
firm, resisting splint, you will counteract its effect.

I will confine my observations in this lecture to the
knee-joint, and I only enter upon the subject for the sake
of giving a little practical interest to what mightotherwise
appear to be a matter of dry anatomical detail. Having
dwelt upon the anatomy, which is in itself very important,
I feel that one ought not to lose sight of its practical
application ; for if we cannot make anatomy and phy-
