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48 NERVOUS DISEASES,

fascia dentata. The second temporo-oceipital convo-
lution, also called the fusiform lobule, runs parallel to
the first, along the inferior aspect of the brain. The
collateral fissure separates the two. The next convo-
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Diagram of lower surface of cerebral hemispheres.

lution upon the outer side of this is the third or
inferior temporo-sphenoidal.

Functions of special parts.—The anatomy of
the cerebral convolutions derives its importance from
the fact that the brain is not (like such organs as the
liver) funectionally homogeneous, but that each part of
the cortex has special functions assigned to it. Such
a “localisation of function” in the brain is now denied
by few, although the details of the theory are not
completely known,

Motor ¢¢centres.”—The function of voluntary
movement is the easiest of investigation, and it is con-
cerning the localisation of this that we have the most
certain knowledge. Experiments on animals and
observation of disease in man have shown certain
parts of the brain to have a special connection with
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voluntary movemerts of the several parts of the body,
limbs, face, head, and eyes, &c., so that when these
parts of the brain are stimulated such movements are
produced ; and when they are destroyed such move-
ments become impossible. These parts of the cortex
are therefore called the * motor area ” ; because the net
result of activity in this area is movement, though what
is the intimate nature of the cerebral processes we do
not precisely know. Roughly speaking, the motor
area consists of the parts near the fissure of Rolando,
but it also extends on to the mesial aspect of the
brain, Further, it can be parcelled out into smaller
areas, which correspond to movements of particular
limbs, and even of particnlar segments of them ; these
smaller areas are called the ‘‘ motor centres” for the
arm, leg, face, &ec.

The ascendmg frontal and parietal convolutions are
occupied by the centres for the face, arm, and leg
(Fig. 25)—in that order from below upw&rds; each
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Diagram of motor and sensor ly centres on external
surface of left cerebral hemisphere,

centre occupying (roughly speaking) a third of the
whole length of the convolutions. There is no strict
D
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of the centre for these parts is 1mportant because
convulsions frequently commence in them.

The leg centre is at the highest part of the ascend-
ing frontal and parietal, probably not reaching down
as far as the level of the superior frontal sulcus
(Gowers), and extending to uncertain limits anteriorly
and posteriorly. On the mesial aspect of the brain it
occupies the paracentral lobule. Movements of the
hallux are specially represented at a point just in front
of the highest part of the fissure of Rolando.

FIG. 26.

Tactile sense

Diagram of motor and sensory centres on mesial aspect
of left cerebral hemisphere.*

To complete this account of the motor area on the
external aspect of the brain it should be said that
there is in the monkey, and probably in man also, a
largish area covering the posterior parts of the hori-
zontal frontal convolutions, wherein are represented
sideward movements of the head and eyes.

The motor area extends also on to the mesial aspeet
of the hemispheres (Fig. 26). The marginal convolu-
tion in monkeys (Horsley and Schiifer) contains motor
centres, which may be enumerated in the following
order from before backwards :—

* The centre for touch should probably extend much

further forward along the gyrus fornicatus. (Vide Savill,
Brain, 1891.) :
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of the cerebellum. The genu and anterior two-thirds
of the posterior limb of the capsule are occupied by
fibres which descend from the motor area of the cortex
to the spinal cord. In the capsule these motor fibres
are arranged in a certain order from before backwards,
roughly speaking, thus : those for the face, tongue, &e.,
at the genu, then those for the upper limb, and then
those for the lower;* so that what is inferior in the

FIG, 28A,
Margminal convolution

Frontal convo-
lutions

Caudate nuclenus

In*ernal eapsule

Lenticular —
nuclens

Island of Keil

Fig. 28.—Transverse vertical sections (diagrammatic) through
the cerebral hemispheres.
A. Through the posterior part of the horizontal frontal
convolutions (pediculo-frontal section of Pitres).

cortex 1s anterior in the capsule. The remaining
(posterior) third of the capsule consists of fibres going
upwards to the sensory parts of the cortex.

The general direction of the fibres of the internal
capsule—viz., as a tract which connects the corona

* Beevor and Horsley in experiments on monkeys fountl
that the fibres had the following relative position from before
backward :—

(1) Fibres for movement of the eyes.

ng 1 3 head.

3; " N tongue.

4 ” o mouth.

(5) " i apper limb,

(6) " " lower limb: hip, knee, toes.
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backwards, which arches over the optic thalamus and
curves downwards so as to appear in the wall of the
descending cornu of the lateral ventricle. At its
anterior part the caudate nucleus is partly fused with
the lenticular nucleus.

The lenticular nucleus, placed externally, fills
up the angle made by the diverging limbs of the in-
ternal capsule: the posterior limb of the capsule
separates it from the optic thalamus and the anterior

Fi1G. 28C.
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C. Through the ascending parietal convolution (parietal
section of Pitres).

limb separates it from the caudate nucleus. The inner
part of the lenticular nucleus is less dark than the
outer, and by some authors is called the * globus pal-
lidus ”; the outer part is called the ¢ putamen.” The
caudate nucleus (like the prefrontal cortex) is con-
nected to the pons, and ultimately to the cerebellum,
by fibres which descend through the crusta of the cere-
bral peduncle (vide p. 42, 3, and foot-note to p. 38, ).
To the lenticular nucleus, or at least to the globus
pallidus, runs a band of fibres from the tegmentum
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and parietal convolutions (except the upper part of
the former), the roots of the middle and inferior

FI1G. 2g.

Distribution of arteries on external surface of cerebral
hemisphere.

frontal, the superior and inferior parietal lobules, the
upper two temporo-sphenoidal convolutions, and the

F1G. 30.

Distribution of arteries on mesial surface of cerebral
hemisphere.
island of Reil. That is to say, the whole external
motor area (except part of the lower limb centre) and
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THE EYE. 123

appeurs retracted, so that the palpebral opening looks
smaller than on the other side. Flushing and heat of
the face upon the side of the paralysis may occur.
Aneurysms, enlarged glands, tumours at the root of the
neck or at the apex of the lung, may cause such para-
lysis of the sympathetic. The peculiarities of pupil
may be seen in disease of the cervical or upper dorsal
cord, or of the uppermost dorsal nerve-roots where the
cilio-spinal fibres of the sympathetic leave the cord.

Affections of fundus oculi.—It is hardly neces-
sary to iunsist upon the importance of examining the
fundus oculi. It is here only that we can directly
inspect a nerve and its terminal expansions. More-
over, the condition of the optic nerve hasa more than
local importance ; it may furnish the best indication
of central nervous disease. Thirdly, in the fundus
oculi, as in other parts of the body, may appear
symptoms of constitutional states, which need not
necessarily be nervous in origin, but which may have
important bearings on nervous disease, such as
syphilis, Bright's disease, &c. _

For a description of the methods of ophthalmo-
scopic examination, and of those conditions of the
media which must be taken into consideration in such
examination, we shall refer the reader to text-books
on ophthalmology. The ¢direct” method is the
easiest and best for the determination of minute
changes in the fundus. -

The chief morbid conditions of the optic disc or
papilla are: (1) Optic neuritis, or papillitis ; (2) optic
atrophy.

Optic neuritis. — In the normal condition the
optic disc is circular, of translucent pink hue, variable
in different persons, but almost always paler than the
suwrrounding fundus ; its edge is distinctly traceable,
geuerally more sharply marked at the sides than

~above or below, and particularly on the nasal side ;
the edge may or may not be bordered with pigment ;
its centre (the lamina cribrosa) may be slightly de-
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on the fundus as the observer’s eye is shifted, by the
curve of the vessels and their loss of double contour
as they pass off the dise. As the swelling goes on the
veins enlarge and become tortuous, the arteries be-
come smaller; hemorrhages may appear both upon

FI1G. 4o0.

Severe optic neuritis or papillitis. (From Nettleship,
after Hughlings Jackson.)

and around the disc; the neighbouring parts of the
fundus become involved in the haziness and swelling,
This extreme condition of optic neuritis was formerly
called “ choked disc.” '
Optic atrophy.—In optic atrophy the disc is no
longer translucent, but has a dead opaque colour,
either chalky white, or dull grey, or yellowish. The
central pit may appear either filled up, or more
hollow than usual, In primary atrophy the edges of
the dise are sharply cut; when the atrophy is
secondary to neuritis (post-neuritic or post-papillitic
atrophy), the edges may remain ill-defined, at any
rate here and there, and the vessels may be smaller
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THE EAR. 135

if a sounding body such as the watch or a tuning-fork
be placed on the bones of the head (the forehead,
vertex, mastoid process, or teeth), it is still heard even
though the meatus be closed. This is called * per-
osseous conduction or perosseous hearing.” The dis-
tinction between meatal and perosseous hearing may
be used as a means of localising the defect which
causes deafness in a given case. If the deafness
is due to disease of the external meatus, or of the
tympanum, the perosseous hearing is not diminished,
it may be even increased. (This fact may easily be veri-
fied thus: stop one external meatus with a moderate
degree of pressure, and place a vibrating tuning-fork
on the middle line of the forehead or vertex, the
sound will be heard best in the ear which is closed.)
But if the disease be in the labyrinth, auditory nerve,
or nervous centres, both meatal and perosseous hear-
ing are diminished pari passw. So that the tuning-
fork placed on the middle line of the skull should be
best heard with the diseased ear when the disease is
peripheral (7.e., in the external meatus or tympanum),
best heard with the sound ear when the disease is
central (in labyrinth or nervous apparatus). But this
test i1s perhaps less valuable than it appears to be,
because (1) the patient’s answers may be misleading ;
(2) both ears may be diseased; (3) the disease may
be both central and peripheral. Another test which
may be useful is the following—it depends on the fact
that the meatal hearing is normally more acute than
the perosseous: place the tuning-fork on the mastoid
process and let the patient say the moment when the
sound ceases, then transfer the fork immediately and
hold it just opposite the meatus. If the middle earis
sound, it should still be heard for a short time ; but if
it 1s not so heard, disease of the middle ear is indicated.
But still the fact remains that it may be very diffi-
cult, even after careful inspection and careful testing,
to eliminate the possibility of middle-ear disease, or to
say, in the presence of some middle-ear disease, how












(Fir3n )

CHAPTER V.

ISYMPTOMS REFERABLE TO SPECIAL
DISTRICTS (FACE, TONGUE,
IIIMBS] &ﬂ)-

ELECTRICAL EXAMINATION.

"WE have already had to allude to the electrical re-
ractions of muscles; and to the present chapter, which
‘will deal chiefly with the functions of particular
‘muscles and nerves, we shall prefix a short account of
‘the uses of electricity in diagnosis. Electrical
'examination of muscles.—We shall corfine our-
'selves to its (commonest) use in testing muscles and
motor nerves, the electrical examination of the special
organs being a subject too difficult to deal with here.
In testing either muscle or motor nerve, the effect to
be observed, and from which conclusions are to be
drawn, is the same for both—viz., a muscular con-
traction ; for the condition of the motor nerve reveals
itself only by its action on the muscle. This effect
may be produced in two ways, either (1) by the direct
application of the current to the muscle, or (2) in-
directly by the application of it to the motor nerve
of the muscle. In health the same result is obtained
by both methods; but in disease, as we shall see,
there may be modifications which show themselves only
when galvanism is applied directly to the muscle.

The two kinds of current and their effects
upon normal muscle.—Two kinds of current are
used in testing: (1) the faradic, otherwise called the
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Localisation of current.—But before consider-
iing this contraction further, we must explain in what
ssense a current which in reality circulates through

tcalled the primary coil. Eneircling this coil, but not in con-
'nection with it, is placed another coil of finer wire, called the
:secondary coil. The circulation of the current in the primary
tcoil, when flowing equably, produces no effect in the second-
jary; but when the primary current is rapidly made or broken, a
enrrent of considerable electro-motive force but of extremely
:short duration appears in the secondary coil. This is the
(current which supplies the *single induction shock’ and
(causes a single muscle-twitch. An automatic hammer (which
1we need not describe fully) is attached to the apparatus, by
'which the current in the primary coil is continuously made
tand broken, and thus a series of induced currents (or as it is
: shortly called, a faradic current) is set up in the secondary
rcoil. This series of shocks produces tetanus of the mnscle.
'The strength of this current is graduated either by sliding
' the secondary coil more or less over the primary, or by sliding
' between the coils a metal tube which serves to shield one

from the other. The distinction of poles, so important to
' observe in the galvanic apparatus, is of less consequence in
i the faradic. In most batteries provision is made for usin
i either the currents in the secondary coil or those in the
- primary. The secondary currents are as a whole the strongest
' and the most acutely felt, and most suitable for stimulating
' the skin and its sensory nerves ; the primary are milder, and
' perhaps the best fitted for eliciting contraction of deeper-
' seated muscle.

A galvanic battery consists of a number (about 40) of cells
 connected in series—u.c., the negative pole (zinc) of one
connected to the positive pole (carbon) of the next. The
- object of this is to provide a sufficient electro-motive force to
- overcome the resistance of the skin, which is very large. The
- current obtained will be directly proportional to the electro-

motive force (i.e., roughly speaking to the number of the
- cells used), and inversely proportional to the resistance. Since
this resistance varies according as the skin is moist or dry, or
- according to the part of the body tested, it evidently contri-
- butes a very important factor towards the strength of the
- current, quite as important as the number of cells used.
Thus if 20 cells, each giving 1} volt electro-motive force, are
applied through a part where the resistance is comparatively
high, say 3000 ohms, then the current strength will be z§§y
amperes or 10 mille-amperes, a strong but bearable current.
- The same cells applied through a part when the resistance is
low, such as the face, would give, reckoning the resistance as
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tion is said to be “complete.” If,as occasionally hap-
pens, qualitative changes are present without loss of
farado-contractility, the reaction of degeneration is
“incomplete,”

Meaning of the reaction of degeneration.
The main inference to be drawn from the presence of
the reaction of degeneration is this: that a degenera-
tive process has been set up in the muscle consequent
on some interference with the trophie influences which
are normally exercised upon it by the cells of the
anterior grey cornua of the cord. KEither the cells
themselves have been injured, or the nerve has suffered
in some part of its course between the cells and the
muscle.* Reaction of degeneration is therefore the
clinical concomitant of Wallerian degeneration (vide
p. 66). Along with it are generally to be found
paralysis and wasting of the muscle, but the three
factors may be present in very unequal degrees.

The phenomenon is best watched where the lesion
1s acute, say in an ordinary case of facial paralysis
(acute neuritis of the facial trunk). For the first few
days there is no change in electro-irritability. Then
the response to faradism, whether applied to the nerve-
trunk or to the muscles, and the response to galvanism
as applied to the nerve-trunk (%.e., the neuro-muscular
electro-contractility), begins to fail, and rapidly dis-
appears altogether. Per contra, the response to gal-
vanism, as applied to the muscle (idio-muscular electro-
contractility) is increased, and with this increase
appear the characteristic phenomena of RD, which

vention of nervous influence, this influence being evoked: by
the application of faradism to the nerve-trunk or nerve-
ending, or of galvanism to the nerve-trunk; and the idio-
muscular, produced by the application of galvanism to the
muscle, When the neural influences are removed, the idio-
muscular phenomena can be studied by themselves.

* As a rule, therefore, RD enables us to localise the lesion,
though it is true that in some diseases, such as lead paralysis,
wherein it occurs we cannot confidently assert this. Some
recent German observations indicate that a modified RD
may be present in cerebral lesions : but these observations
require further confirmation,
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the orbicularis oculi for the most part escape. The
affected side of the face is motionless and ex-
pressionless, the naso-labial fold is less marked than
on the sound side, the angle of the mouth generally
droops. The features may be distorted, being pulled
over by the muscles of the sound side. The paralysis,
if not obvious when the face is at rest, becomes so
when the muscles are thrown into action, Thus, on
showing the teeth, the mouth is drawn over to the
sound side. On shutting the eyes, the lids of the
affected side remain open, while the eyeball rolls
upwards (concealing the cornea perhaps, but not the
whole sclerotic). Owing to continual want of apposi-
tion of the lower lid, the tears are apt to run from
the affected eye. On attempting to whistle, the air
escapes from the paralysed corner of the mouth. The
paralysed buccinator bulges when the mouth is inflated ;
and during mastication it lets the food slip between the
gums and the cheek. If the muscles be tested electri-
cally, reaction of degeneration will be found (in all but
the mildest cases) after the first week of the disease.

There are two common causes for such a facial para-
lysis: (1) exposure to cold, as from sitting at an open
railway-carriage window, sleeping in a draught, &e.; .
this is called “ rheumatic neuritis.”

(2) Suppurative disease of the middle ear, especially
when accompanied with bone-disease. The course of
the nerve through the inner wall of the tympanum
renders it obvious to inflammatory change from this
source. Further, syphilis is alleged to be a cause of
facial neuritis, and facial paralysis may be associated
with paralysis of other cranial nerves in tumours,
injuries and disease of bones, &c., affecting the base
of the skull.

The onset of a facial paralysis is generally acute.
At the commencement of a “rheumatic” case there
may be pain in the side of the face ; this is said to be
due to a eoincident affection of the trigeminus. In a
mild case the paralysis may subside in the course of a
few weeks. Hlectrical examination may prove useful
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due to direct irritation of the facial trunk (from
tumour, aneurysm, or the like), or reflexly to irritation
of the trigeminus (decayed teeth, &c.), or to disease
of the cerebral cortex. Such conditions as mental
anxiety, grief, &e., often precede it.

Facial neuralgia.—The sensory nerve-supply of
the head and face is represented in Fig. 47. The face,
with the exception of the skin near the parotid and
lower jaw, is supplied by the three branches of the
fifth nerve ; the back of the head by the great occi-

FI1G. 47.
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Diagram of the cutaneous nefve-supply of the face and
head. (After Flower.)

pital (posterior division of second cervical nerve), the

remaining parts from the cervical plexus (small ocei-
pital, great auricular, and superficial cervical nerves).
The most important sensory affection of these parts is
facial neuralgia. Evidently the fifth nerve is specially
obnoxious to two common causes of neuralgia, (1)
exposure to cold, (2) peripheral irritation, since it is
the sensory nerve of the teeth. - Again, since 1t passes
through bony foramina, it may be easily affected by
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swelling of its sheath, or of the periosteum in its
neighbourhood. Malarial neuralgia is a form which
specially affects the supra-orbital division ; it is known
as brow-ague. The so-called epileptiform neuralgia
is characterised by the extreme suddenness and vio-
lence of the pain. The points of emergence of the
fifth nerve upon the face should be noted. The pains
are apt to radiate from them, and they are often spe-
cially tender to pressure.

“ Cervico-occipital ” neuralgia is less common than
facial. Both this region and that of the face may be
selected by the lightning pains of tabes dorsalis.

Hemiatrophy of face. The curious disease
known as ‘“facial hemiatrophy” is possibly due to
disease of the fifth nerve. In this disease the skin,
subcutaneous tissue, hair, bones, in short all the
tissues except the muscles, waste gradually, but only
upon one side, so that the patient’s face appears to be
made up of two dissimilar halves, one smaller than
the other and wizened-looking. Sometimes a thin
furrow divides the two. There is, however, no affec-
tion of sensibility, and the electrical reactions of the
muscles are normal. Sometimes there is wasting of
the skin or bones of other parts of the body.

THE TONGUE.

Paralysis and atrophy of the tongue.—The
motor nerve of the tongue is the hypoglossal ; the lin-
gual branch of the fifth supplies it with common sensi-
bility ; of the sense of taste we have already spoken.

Paralysis of the tongue, like that of the face, may
result from disease of the motor nerve-trunk, of its
nucleus, or of the parts above. Paralysis of one-half
the tongue usually indicates disease of the nerve-
trunk, or of the opposite cerebral hemisphere ; in the
first case the paralysis is accompanied by wasting, in
the second case it is not, 1In either case the tongue,
when protruded, deviates towards the paralysed side ;
since the tongue is under normal conditions pushed
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