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PREFACLE

HE aim of this book is to present in as brief a form as
is compatible with completeness an account of the
various forms of paralysis and allied disorders, as they
are met with in early hife. It is hoped that it may
bhe useful to the advanced student, as well as to the
practitioner. The absence of references in the text and of
any bibliography may disappoint some readers. It was
considered desirable, however, not to interrupt the text with
references to footnotes, and a bibliography even of those
books which have been consulted would have added con-
siderably to the bulk of the volume. The inclusion of a
complete bibliography, on the other hand, would have
seemed to arrogate to the work a more ambitious character
than it aspires to. It is, in effect, an expression of personal
opinions, the result of the writer’s observations, modified
and extended by his knowledge of the views of others, on
subjects which have interested him for a good many years,
and in regard to which he has had the good fortune to have
special opportumties of acquiring experience.
I am very much indebted to writers too numerous to
mention individually, but I should like to express my

acknowledgments to several of my colleagues and friends,
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To Dr. Hughlings Jackson’s constant kindness and en-
couragement I owe more than I can say. I should have
liked to dedicate my book to him, had I thought it worthy
of such an honour. To Sir William Gowers’ kindness and
triendly advice I am indebted almost as much as to his
teaching, and I have to thank him for the suggestion that
I should write this book. I wish I could have brought
it up to that high standard which I know he exacts from
himselt. Dr. James Collier has furnished me with most
able and willing help and with numerous photographs,
from which the illustrations have been made. Dr. F. E.
Batten has also been kind enough to lend me some of his
excellent illustrations of the morbid anatomy of infantile
paralysis. To Dr. G, A. Sutherland, Dr. Farquhar Buzzard,
Mr. Jackson Clarke, Dr. Allen Starr, Dr. Barker, Dr. R. T.
Williamson, Dr. J. H. Crocker, and Dr. H. J. F. Simson, I
am further indebted for illustrations and for assistance, and
I also wish to thank Dr. Grainger Stewart for kindly reading
many of the later sheets, and for most valuable help in the

preparation of the index.

JAMES TAYLOR.

Welbeek Streef, London, W.
Maieh, 1905.
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PARALYSIS

OTHER NERVOUS DISEASES

CHILDHOOD AND EARLY LIFE

INTRODUCTION

It may perhaps seem mnecessary to offer, if not an
apology, at least some justification, for a work which deals
with nervous conditions as they occur in young subjects.
Do such affections, it may be asked, differ so materially
from similar or identical diseases affecting adults that it is
Neces=ary or desirable to treat of them Est-pﬁl‘att*]}'? Un-
doubtedly there are some points of distinetion which justify
such separate treatment. Thus, it must be remembered in
reference to paralysis, e.g., that such a condition occurring
im a child affects structures undeveloped and still growing.
Paralysis or disability, no matter what causes it, if ‘it
mterferes with the nervous mechanism subserving mobility
in a child, necessarily leads to interference with the growth
of the structures and so produces deformities. Similar
paralysis oceurring in an adult does not lead to deformity
such as is produced in the young. Thus, a child is stricken
with hemiplegia—the result of a cerebral condition. Al-
though the brain structures are not nearly so intimately

1



2 NERVOUS DISEASES OF EARLY LIFE

connected with trophic functions as are the spinal cord
cells, yet the paralysis and the consequent immobility of
the limbs lead to an interference with their development,
so that after some years the difference in the size of the
limbs of opposite sides of the body is very striking. Even
more marked 1s the interference with development follow-
ing acute anterior horn inflammation—so-called infantile
paralysis. In spite of its name this disease is met with
also in the adult. In him it causes loss of power, with
marked muscular wasting. But there is no shortening of
the limb, and except, perhaps, for some contraction, the
result of unantagonised museunlar action, no inconvenience
beyond the loss of power. In the child, however, a lesion
of similar position and extent leads to marked interference
with the growth of the limb or limbs, not only in their
circumference, but also in their length, so that if the lower
limb be affected, growth may cease to take place and a
condition of marked inequality in the length of the limbs
naturally results. In other words, a diseased condition
which in an adult may only lead to wasting, in a child
may produce in addition very striking deformity.

Another point which will at once oceur to the reflective
is that whilst in the majority of cases of cerebral paralysis
in the adult we are dealing with a diseased condition of the
nervous system which is not primarily nervous, but is the
result of atheroma and other diseases of vessels, in chil-
dren such atheroma does not oceur except in very rare
mstances; =o that other causes have to be invoked—trau-
matism, acute inflammation, probably of toxie origin—to
account for a condition of cerebral paralysis in the child
which in the adult is usually the result of degenerative
vascular disease. Indeed, it may be stated as a general
rule that the cerebral palsies of children as a class are
quite different in their etiology from similar conditions
arising inadults. And in these diseases as they occur in
early life, probably because the structures affected are
attacked at a growing stage, there are frequently super-
added to the paralysis spontaneous movements of various
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kinds—choreiform, ataxic, athetoid—which are distinctly
unusnal in adults—except in those in whom the paralysis
dates from early hfe.

It must also be remembered that there i1s a large class
of diseases met with in children, the so-called * birth-
palsies.” Under this name are included many varieties
of paralysis having the one characteristic in common that
they date from birth. Some no doubt arise during intra-
uterine life from some condition of unknown nature
imterfering with the development of cerebral structures.
Some probably resunlt from maternal conditions, e.q.
detachments of the placenta. Some are probably to be
traced somewhat indefinitely to maternal ill health or
injury. A certain number also probably arise as a result
of injury during a long and difficult, or at least an abnormal,
labour ; and the physical condition in these cases may be
associated with varying degrees of mental defect,

In another large class of cases there seems to be
imherited in certain structures a tendency to early decay
and death—what Sir William Gowers has called abio-
trophy. A child is born healthy and develops naturally
and normally for months in certain cases, for years in
others, and then a gradual process of decay sets .in—
sometimes in one set of structures, sometimes in another.
Thus, in the so-called amaurotic family idiocy, which
Waren Tay was the first to describe, a child, apparently
healthy, develops naturally for a few months. It then
begins to soffer from weakness in all its limbs and it
soon becomes blind. It gradually becomes more and
more feeble and dies, as a rule, before it is two years
of age. The condition found in the brain is one of
almost complete disappearance of all the cerebral cells,
but the canse of this remains so far unexplained. In
other cases after a lapse of years there develops gradnally
a spastic condition of limbs, apparently the result of a
premature decay of the pyramidal system. Similarly in
cases of juvenile general paralysis, we have, as a result
apparently of inherited syphilis, degeneration occurring
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in the brain and spinal cord. And it is not unlikely that
in the condition of varying characteristics which we
know under the name of muscular dystrophy, we have
a similar inheritance of a tendency to premature decay
and death in muscular tissues, for no changes in the
nervous system underlying the paralytic conditions due
to muscular atrophy and to perversion of musenlar
nutrition in this disease, have as yet been discovered.

Reference might also be made to various other con-
ditions, if further justification were needed for such a
work as this. But it will probably be sufficient, if any-
one be still sceptical, if he will look through the table
of contents and remark on the number of conditions of
paralysis and of nervous disease generally, which, if
not peculiar to children, have at least peculiar character-
istics as they ocecur in young people. It has, indeed,
seemed to the writer that there is ample justification for
writing a book having the aim which this volume has,
He would, however, find it much more difficult to offer
excuses for the nunmerous impertections of which he is
conscious, both in the matter and manner of execution of
his self-imposed task.



MENINGITIS

[xrLaAMMATORY conditions affecting the membranes which
cover the brain and the spinal cord may have their seat
primarily in the dura mater (pachymeningitis) or in the
pia arachnoid (leptomeningitis). Although these con-
ditions are necessarily frequently associated, it is well to
make a distinction between them on account of the fact
that the one suffers primarily in many conditions, the
affection of the other being secondary.

PACHYMENINGITIS

The eranial dura mater consists of two layers : the ounter
—which, besides being part of the brain covering, also
forms the periostenm for the cranial bones and follows
exactly the internal cramial sunrface, and becomes con-
tinuous at the edges of all the foramina of the skull with
the external periosteum ; the inner layer forms the pro-
jecting processes, the falx cerebri, the falx cerebelli, and
the tentorinm. At each of the cranial foramina two tube-
like processes are formed, one within the other. The
outer of these is attached to the periosteal layer of the
dura mater. At the edge of the foramen the inner is
prolonged upon the nerve or vessel entering it. Upon the
olfactory nerves these dural tubes are prolonged, even to
the terminal ramifications, upon the mucous membrane
covering the ethmoid bone ; and upon the optic nerves the
dural sheath is continned as far as the eyeball, where it
joins the sclerotic. The spinal dura mater is not contin-
uous with the cranial membrane, the two structures being
attached separately to the edge of the foramen magnum,
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and it is quite free from attachments to the vertebral
canal, except at the points of exit of the spinal nerves.
Where these emerge, the tube-like sheath is prolonged
from 1t upon each spinal root, in part attached to the
periostenm of the inter-vertebral foramen, in part pro-
longed wupon the spinal nerve outside the vertebral
canal.

Pachymeningitis is, for the most part, the result of morbid
processes having their primary seat i the contiguous bone,
and 1s closely analogous to the periostitis which oceurs as
a result of injury to, and disease of, any bone. Thus
pachymeningitis is frequently the result of disease of the
cranial bones. It may arise from infective processes
occurring in the nasal eavity, the orbit, or the middle ear,
and it is usnally suppurative. In such conditions it is not
uncommon to meet with collections of pus confined between
the bone and the dura mater, and if these reach a con-
siderable size the symptoms of iutra-cranial abscess may
appear. The organisms of suppuration may spread from
the dura mater to the leptomeninges, setting up general
leptomeningitis ; or iuto the sinuses, producing infective
sinus thrombosis.

Pachymeningitis affecting the spinal dura mater is usually
tuberculons, and ocecurs in association with the condition
of spinal carvies, in which there is also an accumulation of
tuberculons granulations and débris outside the dura
mater.

Pachymeningitis has no special symptomatology apart
from that of the antecedent conditions with which it 1s
associated, necrosis of the skull, spinal caries, ete. 1t is to
be noted, however, that tubereulous affection of the dura
mater in association with spinal disease may play a very
important part in the production of paraplegia, for the
compression to which it gives rise, and the obliteration of
segmental vessels entering each nerve root which the in-
flammatory process of the dura mater causes, are apt to
produce compression of the spinal cord, associated with
interruption of its blood supply ; and these combined con-
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ditions result in such interference with its functions as to
canse p&raplegia- below the pnint at which the pressure 18
exerted. (See “ Paraplegia from Spinal Caries.”)

LEPTOMENINGITIS

The pia arachnoid resembles in many respects the serous

membranes liming the body cavities. Its visceral layer,
~ the highly vascular pia mater, follows exactly the external
surface of the bramn, dipping into the sulel, and projecting
imto the ventricles along the great transverse fissure, where
it forms the velum interpositum which carries the choroid
plexus of the lateral and third ventricles upon its free edge
and its under surface respectively. The pia mater is, in
fact, the vascular network formed by the subdivision of
the cerebral and cerebellar arteries, held together by
delicate connective tissue. From the internal surface of
the pia innumerable fine vessels penetrate into the brain
substance at right angles to the surface. Itis clear, there-
fore, that inflammatory conditions of the pia mater may
cause wide-spread interference with the cerebral circulation.
The actual tissue continuity of the pia mater with the
superficial layer of the brain substance brings it about that
the latter necessarily participates in an inflammatory pro-
cess invading the former. In other words, leptomeningitis
is always associated with some degree of encephalitis. The
outer layer of the pia arachnoid is a simple layer of serous
epithelivm lining the dura mater, whilst the middle layer,
to which the term ““ arachnoid ” was originally applied, 1s a
non-vascular membrane projecting over the suler of the
brain substance, and forming also the ligamentum denticula-
tum, which attaches the spinal cord to the theca between
each pair of spinal nerve-roots. The potential space lymmg
between the dura and the arachnoid, and that lying between
the pia and the arachnoid, have been called the subdural
and subarachnoid spaces respectively. Such a separation
does not aid description, and the two are referred to in the
following pages collectively as the arachnoid space. This
arachnoid space may be compared to any other serous
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space—the peritoneumn for example—and when the con-
tinmity ot the arachnoid space of the brain with that of
the spinal cord and with the entire ventricular system is
considered, the results of microbie infection of the arachnoid
space may be clearly conceived. The comparison-will serve,
further, to emphasise the fact that the usual source of in-
fection 1s analogous in both : in the peritonenm, the intra-
peritoneal part of the alimentary canal; in the arachnod,
the naso-pharynx, the Eustachian tube, and the middle
BAT.

Inflammatory states of the pia arachnoid arve all, so far
as is known, the result of the growth of micro-organisms
which have gained access to the arachnoid space. The
affection of the meninges is general, in contradistinetion to
the local disease, pachymeningitis. When the continuity of
the arachnoid space of the brain with that of the spinal
cord and with the ventricular system is considered, it will
be seen that there is no anatomical limitation to the possible
spread of infection over the entire surface of the central
nervous system and throughout its central cavity. Such
universal affection, indeed, is the rnle in suppurative
meningitis, if life be not ended before the infection has
become general. In epidemic meningitis, also, the affection
may be universal. Frequently, however, the morbid pro-
cess 18 confined more or less to the base of the brain and to
the spinal cord. The relatively greater frequency and
greater degree in which the soft membranes at the base of
the brain suffer is explained by the fact that the usual
paths from the orbit, the nasal cavities, the pharynx, and
tympanic cavities, emerge upon some part of the base of
the brain. The apposition of the brain to the skull, also,
iz not so close at the base as elsewhere. T'his 1s especially
the case in the space round the chiasma and round the brain-
stem and cisterns of the cerebro-spinal fluid. Through
these the relative rate of flow of the fluid is less; and it
would thus seem that a miero-organism would have a better
prospect of Hourishing there than elsewhere, especially since
it would, in such a position, escape actual contact with
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living tissues. Further, it is probable that the direction of
flow of the cerebro-spinal fluid is in the direction of the
length of the body, from the vertex to the base of the
skull, and from the cervical. to the sacral region; and for
this reason micro-organisms, even if they arrive at the
vertex, tend to be swept down and deposited at the base.
From its position leptomeningitis is termed vertical, basie,
posterior basie, ventricular, spinal, cerebro-spinal, and
general. The more acute forms of the disease tend rapidly
to become general, and while the less acute forms are
more or less localised, there is, perhaps, no form of lepto-
meningitis which may not affect the entire area of the pia-
arachnoid. The disease is classified in varieties, accord-
ing to the pathology, for they are the result of known
specific organisms, except n the case of the syphilitic form,
the microbic cause of which admits of no reasonable

doubt.

Tubercular meningitis : : Koeh’s bacillus
Simple lmr-_'.terim' basic ; . Still’s diplucuccus
Suppurative meningitis . . Staphylostrepto-
pneunmococel
Epidenlic meningitis . : . Diplococens

Syphilitic meningitis.



TUBERCULAR MENINGITIS

Tue mode of onset of this disease is extremely variable.
In children, in whom general emaciation and bodily feeble-
ness have resnlted from long-standing tuberculous disease
in some other part of the body, the onset of symptoms
imdicating mmvolvement of the cerebral meninges is rapid.
Where, however, the pre-existing tuberculous disease has
been local and latent, the illness comes on insidiounsly.
The gradnal onset is the more common, and the slight
general symptoms which appear during the early days
constitute an ill-defined prodromal stage, which may vary
in duration from a week to as long as three months. The
relation of trawmatismn to the ouset of tuberculous menin-
gitis is an extremely difficult one to discuss. To anyone
who has had much experience of the disease in children,
the frequency with which the onset of the symptoms is
related to some blow or other injury to the head is so
striking as to make it impossible to believe that it is always
merely a coincidence. There seems to be very little doubt
that, in a child already tuberculous, the result of some
injury to the head may induce, in some part of the cranial
contents, a condition which renders the occurrence of
disease—i.e. the invasion of organisms at that point—ex-
tremely easy. It might be supposed that injury may, in
some ill-defined way, lower the resistance of tissues at the
point at which it is inflicted, and so render the oceurrence
of disease at that point comparatively easy.

Prodromal stage—As a rule, the prodromal stage
may be ushered in by an appearance of vague and
more or less slight illness. General apathy, and neglect
of ordinary amusements and play, dulness, fretfulness,
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and peevishness, restlessness at night, and grinding of
the teeth during sleep, are amongst the symptoms which
appear at this time. Vomiting also may occur, without
any nausea. Constipation is nearly always present, and
the breath has a peculiar feetor. Mental perversity may
be marked in older children, and if the patient is
approaching puberty there may be almost any exhibition
of hysteria. The facial aspect is one of illness and of
frowning discomfort, there is a disinclination to talk,
there may be mistakes in speech, and the articulation
may become slow and laboured. Very voung children
may be speechless for days together. The child also, quite
contrary to its usual habits, may pass water in bed;
and the association of incontinence of urine or faeces with
strange behaviour must always be regarded, both in
children and in adults, as of very ominous significance.

In the prodromal stage young childrven ask for nothing
and complain of nothing. As age advances, however, head-
ache, generally frontal in situation, becomes a prominent
symptom, and is apt to be induced by any mental or
physical exertion.  Delirinm is rare in children, but it
increases in frequency as age advances towards puberty.
Convulsions may sometimes occur at this period. In
explanation of the signs and symptoms which are
present in the prodromal stage, it may be mentioned
that it has generally been held that the appearance of
tubercle precedes the occurrence of inflammation and
exudation. During the prodromal stage it is assumed
that the meningeal tubercles are developing, but when
inflammation makes its appearance the disease definitely
declares itself. Doubtless the dissemination of tubercle
is in progress during the prodromal stage, for it is evi-
denced in many cases by the ocecurrence of palpable
glandular enlargement, and an elevated noeturnal tempera-
ture. Further, the symptoms of the second, or invasion
stage are often only exacerbations of early symptoms, and
the two stages overlap =0 much that it iz quite reasonable
to suppose that the deposition of tubercle in the meninges
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is coincident with the appearance of prodromata, and the
oceurrence of inflammation synchronons with the onset
of severe symptoms.

The most striking termination of the prodromal stage is
by the occurrence of convulsions consisting of tonic and
clonic spasms, or of tonic spasm only. Inmany instances,
however, a convulsion does not occur, at least at this stage ;
but the development of the disease is marked by a deepen-
ing of the lethargy, an increase of the headache, and more
frequent vomiting. From this point it is usual to divide
the clinical conrse into three stages, according to Taube, a
stage of irritation, relaxation, and paralysis. While such a
division 1s of great practical use for purposes of description,
and as an aid to memory,.it must be remembered that such
a division into stages ravely, if ever, applies accurately to
any particular case.

(zeneral aspect.—The expression of the face tends to
lose the frown as the disease advances, and to become
vacant, with wide-open eyes and dilated pupils, as if fixed
upon some distant object. This has been termed ¢ the far-
off look.” There is often some retraction of the angles of
the mouth, and there is frequently a bright malar tlush.
The general surface of the body is dry and harsh, except
just before death, when copious sweating often occurs. The
tiche eérébrale 1s often marked. The child lies on its side
in the “ eramped ” position, resenting any disturbance, and
will often pluck at the bedclothes when they are removed
to draw them back (Stocker’s sign). In the later stages
the limbs are extended and rigid in most cases, and the
head may be somewhat retracted, but the extensor rigidity
is never so pronounced as in posterior basic meningitis ;
the head retraction is never very marked, and generally it
“comes and goes.” The abdomen is always markedly
retracted. The psychical state at first is one of irritable
lethargy, with oceasional outbreaks of restlessness. Not
only may the patient complain of intense headache, but
also frequently of general severe pain in the limbs and
joints, such as may suggest the presence of rheumatism.



TUBERCULAR MENINGITIS s

The single sharp cry, apparently causeless, which has been
called the hydrocephalic cry, is of common occurrence in
meningitis. It is also frequently heard in other infantile
intra-cranial affections.

Ophthalmoscopic examination reveals changes indicative
of commencing optic neunritis, which is almost invariably
present towards the end of the second week, and may
appear in one eye some days before it is noticeable in the
other. It rarely reaches a degree comparable with that
usually present in cases of cerebral tumour, and the height
of the swelling rarely exceeds two dioptres.

The presence of choroidal tubercles is frequently to be
observed, and may help in the diagnosis during the pro-
dromal stage. Tubercles of the choroid, however, are signs
of general widely-spread tuberculosis, and do not necessarily
indicate meningeal tubercle. They commence as minute
round dots of pale colonr as seen by the ophthalmoscope,
which, increasing in size and in number, become raised
and white in the centre, and may become confluent at their
margins.

Ocular phenomena.—These make their appearance to-
wards the end of the first week of the disease. All varieties
of varying or persistent strabismus and ptosiz are met
with ; rolling movements of the eves and independent
movements of the eyeballs may occur, but nystagmus is not
common. The pupils are generally contracted during the
early stages, and may show varying inequality, but in the
later stages they are dilated. Oscillating pupil is of
commeon occurrence. Paralysis of the other cranial nerves,
such as the facial and fifth, is of rare occurrence.

Motar symptoms.—Repeated rhythmic movements are
not infrequent, and these are specially noticeable in con-
nection with the mouth, where sucking and champing
movements and grinding of the teeth are common. In the
limbs, quasi-volitional rhythmic movements may also occur.
Coarse tremor upon movement is the rule when the disease
becomes established, and there may be then some degree
of general rigidity, usnally of a varying nature. :



14 NERVOUS DISEASES OF EARLY LIFE

There 1z always partial paralysis of movement throughout
the body, but absolute paralysis rarely-occurs in any limb,
except just before death; yet it may occur in hemiplegic
distmibution after the oceurrence of a convulsion, or with-
out any convulsion, and it may be transient, or permanent,
and 1s usunally not severe.

The convulsions oceurring in the course of tuberculouns
meningitis may be generalised or local. The fit that marks
the invasion 1s generally localised and solitary; those
occurring in the middle period are apt to be localised,
while 1 the late sub-comatose stage they are again usunally
general. Itis after the ocearrence of a convulsion that
rigidity of the limbs most often appears, and it increases
with the recurrence of the convulsion. The superficial
reflexes are generally retained until deep coma comes on.
After a convulsion involving the legs, the plantar reflex
will nsually be found temporarily of the extensor type, and
when rigidity comes on the extensor retlex becomes perma-
nent. The deep reflexes are usnally increased, but just
before death they may be lost. Loss of control over the
sphincters is the rule,

General progressive emaciation is invariable, and there
is often considerable difficulty in avoiding the occurrence
of bedsores.

The pulse is of considerable diagnostic importance, since
early in the prodromal stage it shows marked irregularity,
and tends to be more rapid than normal. During the
second stage it is usually slow, and shows marked increase
of tension, while in the final condition of coma it is again
soft and tends to be rapid.

The respiration corresponds with the early rapidity ; there
is sighing breathing, and cerebral grouped breathing, and
sometimes true Cheyne Stokes breathing may occur.

For the most part, the temperature of tuberculous
meningitis 1s that of general tuberculosis. Where pyrexia
exists previous to the occurrence of the meningitis, the
advent of the latter canses a lowering of the temperature,
and Barlow considers such lowering of temperature to be of





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































