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[ABSTRACY.
: LrcTure 1.
MR. PRESIDENT AND GENTLEMEN,—The modern interest in
and devel:gment_ of knowledge concerning, aphasia and
other epeech defects dates from the publication of certain
memoirs by Broca, some six and thirty years since, when he
attempted tolocalise what he termed the ‘¢ faculty of articulate
©”in a limited convolutiondl region of the left cere-

. bral hemisphere.
~ The tende::g of aphasia and other forms of speech
defect to be associated with disease of the left rather than of
the right hemisphere is now a well recognised fact. This
holds good for right-handed but not as a rule for left-handed
ons, In these latter aphasic defects are produced b
¢ e in similar parts of the right cerebral hemisphere. It
is believed, therefore, that motor incitations for acts of
are accustomed to pass off in the main from one cere-
bral hemisphere, and that whether this shall be from. the
Ieft or from the right hemisphere becomes determined prin-
cipally by the increased dominance, or slightly earlier
development, of one of them, brought about more or less
remotely in association with right- or with left-handedness.
* Although we shall deal here with what are known as
‘“acquired defects of speech”—that is, such defects as may
have supervened after the power of speaking has been at-
tained—still, it seems desirable that a very brief reference
should be made as a preliminary to defects of speech result-
ing either from congenital disease or from diseases occurring
at some date prior to the manifestation of articulate speech.
The most important of these congenital defects is deafness,
which of itself entails mutism, the individuals thus afflicted
being known as ‘‘ deaf mutes.” It must be borne in mind,
however, that this mutism or dumbness may also be brought
about by absolute deafness occurring from any cause after
birth, but before theé child has be, talk, or even after it
has learned to talk, up to the fifth or the seventh year. In
addition to this class of cases there are also those of con-
ital idiotcy without deafness, in which the child never
earns to talk. There are also other cases, allied to the last,
in which, owing to some intracranial lesion occurring either
before, during, or soon after birth, the brain becomes 8o
damaﬁedaato arrest the development of the child’s mental
as well as of its motor powers. In other cases the occurrence .
of epileptic fits seems to be the retarding cause. '
One of the most remarkable cases known to me of deferred hin
connection with the occurrence of epileptic attacks happened in oné of
1my own patients. In the year 1877 I was consulted concerning the health
of a boy. the son of a leading ter, who was then 12 years old, and
had been subject to egﬂepﬁo fits at intervals. The ﬂrsz of these fits
ocourred in infancy, when the patient was about 9 months old Towards
the end of the second year the fits seemed to have ceased, the hearin
was (a8 it had been) and the child appoared to be of average intelli-
-to be well, In fact, inaurea'pectameptthathe dﬁnottalk.

_nearly 5 years old the little fellow &till had not spoken a single

wotd, and about this time two eminent physicians. were consulted in
régard to his ‘‘ dumbness.” But before the expiration of another twelve

‘ me, on the occasion of an
o 153 'S

_months, as both his mother and father assured me,
iy e s el o e
K 1 | m % l’{nm wére othé M G > o
standing -all -entreaties. for a ot of two.weeks. . Thereafier the
vrogrpmd idly, -an ily became most.tajkative,.. When spen hy
me he spoke in an o'rdin:ry mann.dt,' thoyt the least sign of impediment
P B S R N I AR SESEIR RS IS S LAt IR SRS [N Do N
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~Stuch-a sudden-beginning'to speak for the firstdime with--
out:.previous-prelonged trials' and fuilares ' matter vastly
transeending in. importanee:the sudden: resumption-of ispeéc

when it has been for a time :suspended:in-consequesioe-: of :

-truly automatic act for human beings, and that if childrea do
not & at birth this is in the main due to the circumstance
that their nervous systems are still too immature. .

Some - curious cases of congenital speech defect were de-
scribed by Hadden to which the term ¢’ idioglossia ”” has been
applied. These children have to a certain extent a lanw

of their own, 8o that when asked to repeat phrases they e
use of definite sounds of their own instead of those propes-to
the words that should be employed. The sounds which they
substitute are said to be always the same for the same words.

- SBome of these patients seem to have been capable of writing
correctly from dictation, and they have also shown a - fair
amount of general intelligence. e

THE Various Kinos or Worp MEMORY, . .

Sir William Hamilton’s definition of memory implies the
notion of an organic change taking place in definite nerve
elements on the occurrence of each sensory or intellectual
process, that is, the notion of a permanent nervous modifica-
tion of some kind plus the possibility of its renewal in mere
complete form from time to time. We may therefore suppose
that on fitting occasions, by the intervention of associational
activit¥, there will be revival in more complete form of some-
thing like the original molecular activity in the nervous
elements concerned with the primary perceptional or intel-
lectual process of this or that kind. It is not essential that
the memorial revival of the sensory impression or of the
intellectual process should, after multitudinous repetitions, be
associated with any distincet conscious phasis. t Hamil-
ton termed the retentum may, indeed, revived as a mere
unconscious nerve action—a link in a perceptive process ot in

a chain of thought represented merely (as John Stuart Mill

put it) by *“certain organic states of the nerves.” This latter

consideration is especially worthy of note from the point of

for the guidance of movements, seeing that their revival may
be unattended by any distincet conscious phasis; and much
the same thing may often be said concerning that memorial
recall of words in the auditory centre which immediately pre-
cedes speech. L. L
- Clinically, however, amnesia includes both these condi-
tions, and ought, from an anatomical or localising goint‘ -of
view, to be divided into two generic groups: (a) Cases in
whichi there is centric defect (either structural or of marked
functional type), with which there will often be loss -of
memory of words as well as loss of recollection; and ¢5)
cases in which there is merely commissural defect (mostly
structural), with which there may be loss of recollection of
words, but no necessary loss of word memory. It will be one
of my objects in the present lectures to dwell upon the fact
(which I pointed out some ten years agio) that it is oftenin
the case of speech defeets extremely difficult, if not impos-
sible, from: clinical evidence alone to decide whether -the
underlying lesion or default leading to a particular kind :of
amnesia be centric or commissural in seat. And yet from
the point of view of the localisation of the lesion such a de-
cision may be a matter of much importance, seeing that if the
lesion were centric we should look for it in one part of the
brain, while if it were commissural it might be found-in a
region comparatively remote therefrom. . e
In the case of words there are three distinct kinds or phy-
siological types of memory to be considered—one of them ex-
isting in two forms, so as to make four varietiesin all. These
varieties of verbal memory are as follows: 1. Auditery
memory : the memory of the sound of words—that is, of the
auditory impressions representative of different words.' 2.
Visual memory: the memory of the visual appearances
(printed . or writien) of words—that is, of the visual impres-
; sions: .eorresponding with. - different words. - 3. . Kinzsthetie

-} ‘merhory:#* ¢a) The-memory of the different groaps of' sendéry

#oms: resmlting from the mere movements of thevocal

| organs-during the utterance of words (impressions':ffobm

- pansales;. mucous membranes, and skin)—that is,' ofthe
. ki tic impressions: eorresponding with the articuldtion

of different words, which for ‘the sake of brevity I have:gro-
i 4o -speak of as f‘»gldsso-kinaesthetlc”r impressions juand
() thé memory of the -diffetent groups of sensory i ns
emmanating from muscles, joints, and skin, during the agt: of

brain ‘disease. No explanation of such a fact seems possible
except on the\;anpposiw.m:cpeeéh'hgs'ﬂnowhbmo B:

writing individual letters and ‘words—that -is. Ef:g mejﬁnm.
' 1892

view of the importance of revived kingesthetic impressions
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sthetie impreesions corresponding with the writing of dif-
feremd Jetters and worda: which I have for similar reasons
to speak of as ‘‘ cheiro-kinsesthetic” im ons.?
organic seat of each of these different kinds of word
memory is in relation with its own set of afferent fibres; and
the several centres must also be closely connected with one
amsther by commissural or associational fibres, so that the
memory of a word or the recollection of a word in one or other
of these modes doubtless involves some amount of simul-
tameously-revived activily in one or two of the other word
eemires. In the majority of persons, as I pointed out in 1869,
the revival of words in the auditory centre is the most po-
3 , and that which oocurs first in order of time,
Db this is subject to individual variations. This seems to be
mow very generally admitted.

TH® LOCALISATION OF THE DIFFERENT WORD CENTRES.

ANBhough I am not a believer in the complete topographical
distinctness of the several sensory centres in the cerebral
l-i.srhere, I consider it clear that there must be certain
sels of structurally-related cell and fibre mechanisms in the
eortex, whose activity is associated with one or with another
of the several kinds of sensory endowment. C
but fanctionally unified nervous networks may differ alto-
~ from the common conception of a neatly-defined

cenire,” and yet for the sake of brevity it is convenient
$o retain this word and refer to such networks as so
mamy “centres.” Looking to the extremely important part
thad words, either spoken or written, play in our intellectual

Nfe, and to the manner in which they are interwoven with

all owr thought processes, it becomes highly probable _that
most impertant sections of the auditory and the visual

semsory centres must be devoted to the reception, and con-
sequently to the revival in thought, of imPrésmons of words ;
these may be called auditory and visual *“ word centres” re-
mely. Similarly, there must be what I have termed

hetic word centres of two kinds (the one in relation
with speech movements and the other with writing move-
menis) holding a like all-important relation to the expression
of our thought by speech and writing.

The visual centre as a whole is more or less diffused through
the occipital lobe, the region whose destruction gives
vise 4o word blindness corresponds with the lar .
Climieo-pathological evidence seems to locate the auditory
wond centres in the posterior half or two-thirds of the upper

convolution.

situation of one of the two kinsesthetic word centres
.cam be rather more certainlg localised. Having elsewhere
stated very fully my reasons for believing that the so-called
“metor centres” of Ferrier and others are really sensory
eoatres of kinmsthetic type by means of which movements
awe guided,’ I shall not now attempt to setforth the evidence
im favour of this opinion, but shall merely state my belief
that Broca’s region, namely, the posterior part or foot of
the third frontal and the inferior part of the ascending
fronta) convolution, is in reality the part of the brain to
whieh I have heen alluding as the ‘glosso-kinesthetic”
esmtre. The situation of the ‘*‘cheiro-kinssthetic” centre
exmmot be localised with nearly as much confidence. The

. 7 for some years has been to follow Exner, who
believes it to be situated in the posterior part of the second

s.

For the purpose of our discussion, then, it may for the
present be assumed that the two kinzsthetic word centres are

- as above stated; that the auditcv word centre is
sitmated in the posterior half or two-thira. of the upper
Semporal convolution; and the visual word centre in the
amgular and part of the supra-marginal convolutions. 1t must
‘allse be assumed, upon grounds subsequently to be set forth,
that the last-named word centres are connected together by
a double set of commissural fibres. We must likewise suppose
$hat two other important sets of commissural fibres exist
Between the different word centres—namely, one set through
whieh the auditory word centre acts upon the glosso-kinses-
Shetie eentre for the production of speech movements, and
amother by means of which the visual word centre acts upon
$he eheiro-kinzsthetic centre for the production of writing
movements. In the study of speech defects it is, therefore,

| gituations: (a) In the different kinds of word centres; (5)
in the different commiesures by means of which these centres
are connected with one another; (¢) in the int.ernuncla} fibres

Fig. 1.—Diagram showing the Qprmximm sites of the four word centres
with their commissures.
connecting the two kinmsthetic word centres with their
related motor centres, in the bulb and in the cervical on
of the spinal cord ; and (d) in these motor centres themselves
which are concerned with the actual production of speech
and writing. But before dealing with any of thes:eﬁoblems
in detail a few other aspects of the questions . ting to
word memory, as well as the modes of activity of the brain
in perceptive and speech processses require to be considered.

THE PRIMARY SITE orTanvxvu OF WORDS IN SILENT
OUGHT. .

It seems clear that words are the symbols with which our
thoughts are inextricably interwoven, and that the revived
feelings, ideas, or ¢ images” of words may enter into thought
processes by a more or less simultaneous renewal of activity
in different regions of the cerebral cortex. There ma; be a
revival of sounds of words as we hear them in ordinary
speech ; there may be a revival of visual impressions of words
as we have seen them in written or &nnted characters ; and,
lastly, there may be a revival of the feelings of muscular
contractions concerned in the pronunciation of words. Of
these modes of ‘‘ideal” recall of words the two former are
distinct and easily recoverable, while the latter is vague and
difficult of conscious realisation. It is, however, a matter of
extreme importance for the due understanding of the dif-
ferent kinds of speech defect that we should definitely know
in what sensory region of the cortex words are principally
recalled to mind during ordinary thought processes. Two
distinct views radically opposed to one another have been
advocated on this subject.
There is the view (1) that words are revived as ‘‘ motor
processes "—that is, a8 faint excitations of the processes oc-
curring in. motor centres during the articulation of words;
and (2) there is the view that words are revived in o
thought in the main as auditory ideas or images. The former
view for a long period been promulgated by Hughlings
Jackson, and has more recently received the strong support
of Stricker, both of them regarding Broca’s region as a motor
rather than as a sensory centre. The latter view is that
which the writer has now for many years advocated, holding
that motor centres, wherever they may be situated, are parts
whose activit apsears to be wholly free from subjective con-
comitants. No ‘‘ideal” reproductions seem ever to take place
in such centres; they are roused into activity by _outgoing
currents, and, so far as we have any evidence, the induction
in them of molecular movements which immediately after-
wards issue. through cranial and. spinal motor ierves to
muscles are, like those which they engender, simply phy-
gical phenomena.* It is true that the altered condition of the
muscles and of contiguous B:Et.a induced by these outgoing
stimuli together engender a body of ingoing impressions, the
terminus for which is the kinmsthetic centre. This latter iz
therefore a true sensory centre, and in it images of movements,
or “ ideal movements,” may be revived in a more or less vague
manner as already indicated. SRR BEEEIAR
But even if we adopt- what appears to me to be the more

weeessary to consider the effects of lesions in the following

legitimate view; that articulatory movements as:well as move-
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ments in general are represented in the cerebral cortex only
by sensory centres, there are still, I think, good reasons for
rejecting the notion that the ‘‘ material of our recollection”
in the use of words daring silent thought is primarily revived
as glosso-kinasthetic impressions in Broca’s centre.

is acquired by the child that during the few months in which
words enter into simple trains of thought, before he has
acquired the power of articulating them for himsalf, they must
be revived as auditory impressions. Secondly, there is, as we
have seen, a much greater definiteness of impression and
readiness of recall for auditory than for articulatory feelings ;
and so far, therefore, there is a greater fitness in the former
for serving as the ‘“ material of our recollection” of words in
ordinary thought processes. Thirdly, there is reason to be-
lieve that revived auditory feelings continue after the acquire-
ment of speech by the child to have the same relation to
his thought processes as they must have had before his
acquirement of the power of speaking. If this were not so, it
would be impossible to understand why total deafness super-
vening in a child in full possession of speech as late as the
fifth, sixth, or even the seventh year, will certainly entail
dumbness unless the child be drilled in lip reading, that is,
unless the primary incitation to acts of speech be %radually
transferred from the auditory to the visual centres. Fourthly,

- because, as we shall subsequently find, there is much evi-
dence against this view to be derived from the study of speech
%efef:ts, and none that I am aware of telling unmistakably in
its favour.

It seems to me to be an error to attempt to settle sucha

question by endeavouring to ascertain which form of word
memory reveals itself most in consciousness; and I venture
to think that, in so doing, Stricker and Ballet° rely too much
upon what is in reality an untrustworthy method—that of
introspection—which inevitably brings the expressive side of
speech into undue prominence.

The real linguistic counters for thought are then, in my
opinion, auditory and visual memories of words. Anwnd, in
regard to these two, I believe that in the very large majority
of persons it is the auditory word memory which is first
revived in silent thought. This view is now very generally
adopted, as may be seen by reference to the works of Ross®
and Bernard.” It appears also to be the view of Herbert
Spencer.®! Although, however, the first stage in the revival
of words seems to occur in the auditory centre, the mole-
cular disturbance thus initiated is immediately transmitted
to a varying extent in two directions. It is transmitted to
the visual word centre on the one side and to the glosso-
kinssthetic centre on the other—to the latter strongly where
the thought is to issue in speech, and to the former strongly

- where it is to issue in writing.

There can be no doubt that in some persons the visual
centres as a whole are more highly developed and organised
than the auditory centres, and vice versé. The existence of
such differences has been thoroughly shown by Francis
Galton,’ who says: ‘‘ There are a few persons in whom the
visualising faculty is so low that they can mentally see
neither numerals nor anything else; and again there are a
few in whom it is so high as to give rise to hallucinations.”
In this general sense persons may well be classed as
“visuals” or ‘‘auditives ” respectively; and we may thus
indicate for this or that person which is the more potent
sensory endowment.®

- Supposing, however, that a person is a visualin this general
sense, it should not, in my opinion, be taken as necessarily
implying that visual memories of words are for him the first
to revived in silent thought. If it were so we should
expect to find speech greatly interfered with in many cases
of simple word blindness, but this seems comparatively
rarely to be met with, the contrast in this respect being most
striking between destruction of the visual and destruction of
the auditory word centres respectively. It seems that in
either case the primary revival of words occurs in the auditory
centre, but that in a ‘‘ visual ” the visual centre has acquired
some power of compensating defects in the auditory word-
centre which is absent in ‘“auditive.”

It will be found that very many recorded cases of speech
defect lend support to these views, and that this, in
fact, is the real practical outcome of all that has been said

6 _

In the
first place, it must be evident from the mode in which speech’

by Charcot and his followers as to the division of pexgons
(in reference to the interpretation of speech defects) into four
categories—‘‘ auditives,” *‘ visuals,” ‘‘ motors,” and ‘‘in-
differents”—a doctrine which has been fully set forth by
Ballet, I contend that this doctrine mnst not be taken to
‘mean anything more than that the ditferent kinds of word
memory referred to in the first three fiypes may be met within
different degrees of excellence, and that in the fourth type
there 18 no one kind of memory which is developed to a pre-
ponderating extent. In the latter class there would be no
ground for supposing that the ordinary rule as to the primary
revival of words taking place in the auditory centre is ever
altered. As to the existence of persons representative of the
third class I have already expressed my doubts—that is to
say, I can find no good reasons or evidence to show.that words
ever arise in silent though primarily in the kinwesthetic
centres, I doubt whether these memories are capable of
separate voluntary recall, and do not believe there is any
evidence to show, as Bernard says,'! that ‘ the motor centre
for speech may become independent of the sensorial centre
which had presided over its education.”

The case is altogether different in regard to individuals. of
the second class—the * visuals "—because not only does the
power of memorial recall in the visual centre vary immensely
in different persons, as we have seen, but there is also good
reason to believe that in a small minority of persons the
primari revival of words during a process of silent thought
may take place therein, just as it does in the act of reading.
Something of this kind we are bound to suppose must occur
in a word-deaf person whose auditory word centre is destroyed
and who is yet able to speak—a rare conjunction that has
occasionally been met with ; just as we are bound to suppose
that when a congenitally deaf and dumb child is taught to
speak by the lip-reading process he brings this about, by
means of a primary revival of visual images, which act
directly upon the glosso-kinzsthetic centre, and thence upon
the motor centres in the bulb.!? Undoubtedly, too, it would
seem that there are certain exceptional persons, who, as it
were, read rather than hear theit thoughts; in whom, as
Ballet says, the visual images of words acquire such an im-
portance that they alone constitute the medium of their
internal speech. Still, in spite of these exceptions, the
general rule is that auditory imaies constitute the most
potent representations of words, whilst visual images form
the most potent representations of ordinary external objects.

THE REVIVAL OF WORDS FOR SPEECH IS A COMPLEX
PROCESS.

The views just eﬁ)ressed refer, as I have said, to the seat of
the primary revival of words in memory, because there is
strong reason for believing that the activity when once
initiated does not limit itself to_a single centre. It must he
borne in mind that the structural relations existing betwee:
the different seats of word memory and the modes in whicl
these are functionally related is in accordance with what
occurs in ordinary processes of perception.’ . L

It is of importance to remember that for ordinary persons
(that is, for those who are neither congenitally blind nor con-
genitally deaf) the four memories of words seem to be mainly
called into play in definite couples, namely, the auditory and
the glosso-kin®sthetic revivals taking place during articulate
speech, and the visual and cheiro-kinzsthetic revivals taking
pll):cee during ordinary writing. By this I mean that in ex-
pressing oneself in spoken words memories of such words
are first principally revived in the auditory centre, and. that
the nerve units thus called into activity immediately rouse
through commissural fibres (see Fig. 2, ¢) the corresponding
glosso-kinazsthetic elements before the pronunciation of the
word can be effected through the aid of the motor centres in
the bulb. Probably in a healthy brain there is some amount
of concurrent activity during speech in related portions of
the visual word centre. Again, when expressing our thoughts
by writing, though the memories of the words are probably
first revived in the auditory word centre, corresponding
memories are almost simultaneously revived (through the
intervention of the audito-visual commissure b) in related
parts of the visual word centre, and from this region stimuli
pass by another commissure (d) to correspondin cheiro-
kinsesthetic elements before the actual writing of the words
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can be effected through the instrumentality of motor centres
in the cervical and upper dorsal regions of the spinal cord.
There can be no doubt, in fact, that the functional associa-
tion existing between the auditory and the glosso-kinssthetic
centres, as well as that between the visual and the cheiro-
kinwxsthetic centre, is of the closest kind. No less intimate,
however, is the bond of association between the activity of
the auditory and the visual word centres themselves. These
latter centres are often necessarily called into associated
activity in immediately successive units of time. This
happens, for instance, in two such common processes as read-
ing aloud and writing from dictation.

Glosso-Kinas.
0‘

. Fig. 2.—A diagram illustrating the relative positions of the different
word centres and the mode in which they are connected by com-
missures. The connections indicated by dotted lines indicate
possible but less habitual routes for the passage of stimuli.

In-reading aloud the primarily excited visual word centre
must arouse, through (a) the visuo-auditory commissure,
related parts of the auditory word centre, since this is the
part which ordinarily calls the glosso-kinasthetic centre into
activity, whence properly co-ordinated incitations issue from
the cortex, in order to call into play the motor centres in the
bulb. Again, in writing from dictation the sounds of the
words reach the auditory word centre, and the activity thus
aroused becomes transmitted through (4)the audito-visual
commissure to related parts of the visual word centre, this
being the part that usuallyrousesthe cheiro-kinssthetic centre
into activity, whence properly co-ordinated incitations issue
from the cortex in order to call into play the motor centres in
the cord concerned with the act of writing. In certain
exceptional cases it seems that the ordinary functional
coupling of the auditory with the glosso-kinsesthetic and of
the visual with the cheiro-kin®sthetic word centres is not
adhered to. Thus the deaf-mute thinks in the main with
revived visual symbols (either of hand or of lip movements),
and it is from the organic seats of these that incitations pass

to related parts of the glosso-kinsesthetic centres (e, e). A

similar stimulation of these centres direct from the visual

word centre seems occasionally to obtain in persons who are
not deaf-mutes. We have already assumed it to be possible
for some few * visuals,” and subsequently for the interpreta-
tion of certain cases of disease in which the auditory word
centre has been damaged we shall find ourselves obliged to
have resort to such a supposition. Again, in those who
have been born blind, but have nevertheless learned to write,

a direct association must become established between the

auditory and the cheiro-kinwesthetic word centres (7, f).

The same kind of associated activity between these two

centres must exist in certain other persons not born blind,

seeing that some patients suffering from word blindness,
owing to destruction of the vismal word centre, are able,
nevertheless, to write either spontaneously or from dictation.

This functional unification of the word centres of which I
have been speaking does not, however, remain in a state of
isolation. As the ctions of hearing, speaking, and writ-
ing develop the various impressions reinforce each other as
well as that of sight.

ON TP~ DIFFERENT MODES OF ExcITATION OF THE WORD
CENTRES, AND ON THE REASON OF THEIR FUNCTIONAL

called into activity in states of health in three modes—
sensory, associational, and voluntary—failures in any of
which lead to various kind of speech defects.

As to the causes which have determined the greater or
almost exclusive influence of the left hemisphere in inciting
speech movements only conjectures can be offered. It is,
however, now pretty generally agreed that the immediate or
proximate cause is to be found in the fact of the predominant
of cases of aphasia from lesions affecting the right hemi-
sphere occurring in left-handed people.'*

This problem has been considered by Pye-Smith,!* and also
in a more exhaustive manner by William Ogle,¢ but can only
be briefly alluded to here. It has been thought to depend
largely upon tribal or social customs and early tuition of
young children by their mothers, though doubt has been
thrown upon these views as %iving any adequate explanation
of the problem. William Ogle looks rather to certain peculi-
arities in the mode of origin of the left and right carotids
respectively as calculated to favour a slightly freer blood
supply to the left cerebral hemisphere. It is practically
certain that the great preponderance of right-hand move-
ments ir ordinary individuals must tend to produce a more
coxlzllplex organisation of the left than of the right hemi-
sphere.

pMan years ago I ascertained a fact which at the time
seemed very difficult to understand—namely, that the specific
gravit of the cortical grey matter of the brain in the left
rontal, {)arietal, and occipital regions is often distinctly,
though slightly, higher than that from correspondin%gegions
of the right hemisphere. Full details as to this will be found
in a paper On the Specific Gravity of the Human Brain,
published in 1866.17 Now such an increase in specific gravity
might easily be produced by the greater number of cells and
associational fibres which the extra sensory and derivative
functions above referred to would necessarily entail.

A greater convolutional complexity of the lower part of the
left frontal lobe, as compared with the right, has been found
to exist, and is thought to be a result of the preponderant
activity of the left hemisphere in the production of articulate
speech. Some evidence in favour of this view is to be found
in the fact that Broadbent, in his examination of two brains
taken from left-handed persons that were submitted to him
by William Ogle, found in them the reverse condition—that
is, that the ter convolutional complexity was in the right
rather than in the left anterior lobe.!®
There still remains the question why one cerebral hemi-
sphere only should be efficiently educated for the perception
of speech and for the production of speech movements, when,
seeing that the bulbar motor centres are bilateral, it might
seem that such centres would be likely to receive their
stimuli from both hemispheres. In partial reply to this
question Moxon, in a very able paper, long ago suggested'?
that the call upon attention was so great for the production of
the extremely elaborate movements concerned in speech that
the necessary concentration of attention would be much
facilitated if this process of education were limited to one
hemisphere. Whatever may be thought of this ingenious
suggestion, nothing better has hitherto been forthcoming. %
The most important points to be borne in mind in reference
to this subject would seem to be these. All the movements
concerned in speech are movements produced by symmetri-
cally placed muscles on the two sides of the body; there is
just as much reason, therefore, for the registration of kinss-
thetic impressions resulting from speech movements in the
right as in the left third frontal convolution. Again, it cannot
be supposed that auditory impressions from spoken words do
not pass from each ear to similar regions in the opposite
cerebral hemisphere; and our present knowledge es it
equally improbable that the visual impressions of words are
not registered in a visual word centre in each hemisphere.
For each of these three sets of afferent impressions, there-
fore, there is, as 1 believe, no question of an ¢ overflow” from
one to the opposite hemisphere ; on the contrary, each hemi-
sphere receives its own proper share of ingoing impressions,
and doubtless registers them in a more or less similar fashion.
Again, it may be taken a3 established, for reasons which will

: PREDOMINANCE IN THE LEFT HEMISPHERE. ,
1t is important to recollect that word centres are naturally l

subsequently appear, that the separate centres composing each
of these pairs are brought into functional union by means of

use of the right hand, and this is shown by the great majority.
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commissural fibres forming part of the corpus callosum. So
far, therefore, we seem bound to admit that each hemisphere
has the chance of being equally educated, so far as the mere re-
ception of speech impressions is concerned. It is, however,
when we come to the executive side of speech functions that the
difference begins to appear between the relative activity of
the two sides of the brain. For reasons which we have pre-
viously been dimly endeavouring to indicate, the executive
:Eeech functions become relegated to one hemisphere, and

is leading hemisphere—gﬁnerally the left—becomes for this
and for the other reasons which we have adduced more highly
organised. The fact that the volitional impulses for the
incitation of speech pass off from this hemisphere leads of
necessity to the gradual perfecting of the associational
channels between the audiafry and the glosso-kinssthetic
centres, as well as between the auditory and the visual word
centres of the left hemisphere, and also to the perfecting of
the outgoing channels of communication between these
sensory centres and the true motor centres in the bulb. The
corresponding associational and outgoing channels in the
opposite hemisphere, however, being but little used, may
remain comparativel¥ undeveloped. This difference in the
degree of activity of the two hemispheres would tend to
become more and more accentuated in future years, and
would in all probability lead to a much higher grade of
functional activity, even on the receptive side, in
the three kinds of word centres pertaining to the leading
hemisphere.

Views of this kind as to the partial education of the word
centres of the opposite hemisphere will be found to be_of
considerable importance when we come to speak of the modes
in which destruction of one or other of the word centres in
the leading hemisphere may be compensated,or, in other
words, of the way in which a cure may be brought about in
this or that form of speech defect.

DoEs CONCEPTION TAKE PLACE IN A CENTRE ALTOGETHER
APART FROM PERCEPTION ?

The first authoritative writer on defects of speech who
started the notion of the existence of an altogether seEjbrate
centre for conception or ideation was Broadbent. This he
did in very important memoir, On the Cerebral Mechanism
of Speech and Thought, published in 1872 Whilst there
adopting some views which I had previously published on the
subject of the cerebral processes that occur in perception,** he
mmie a departure from them in the direction above indicated.
The functions that I spoke of as being carried on in the per-
ceptive centres he divided into two stages—perceptive and
conceptive, dependent upon different centres. In a subse-
quent communication these views were still further deve-
loped by Broadbent.?* The centre for concepts was then
termed the ‘‘naming centre,” whilst a related higher motor
centre was postulated as a ‘‘ propositionising centre,” in
which words other than nouns were supposed to be regis-
tered, and where sentences were formulated preparatory to
t.heltll"e utterance through the instrumentality of Broca’s
centre.

This supposed convergence of impressions from the various
perceptive centres into a new region in which ‘conception”
and “naming” take place is a view totally different from m
own, which I put forward nearl{ethirty years ago.?* The wor
which Broadbent supposes to done in his ‘‘naming” or
“ concept centre” is, according to my view, carried out by
the simultaneous activity of the different perceptive centres,
and certain annexes which are derivative developments there-
from, of which I shall subsequently speak. d, again, I
have postulatpd, instead of a single separate ‘‘naming
centre,” the existence of four *word centres” as important
and intimately correlated parts of the more general auditory,
visual, and kinzsthetic centres. Consequently I never seek
fo explain certain cases of speech defect, as he and others
whom I am about to mention not infrequently do, b; S8uppos-
ing the existence of lesions in a localised centre t%r ‘“ con-
cepts,” or of lesions involving the commissural fibres proceed-
mgrto or issuing from such a centre.

ith variations in detail, views similar to those of Broad-
bent as to the existence of a special centre for concepts were
subsqquentlytﬁmbhshed by Kussmaul * and Charcot,* whilst
the views of the latter were adopted and further promulgated

by Bernard " and Ballet.?® The existence of a separate centre
for concepts is also postulated by Grasset.’ Diagrams that
have attracted much attention were also published by
Lichtheim in illustration of his well-known paper on
aphasia.”* They likewise show a centre for concepts alto-
gether apart from the sensory centres, and in his endeavours
to explain the different kinds of speech defect he refers two of
his types to a destruction of supposed afferent and efferent
fibres proceeding to and from this conceptual centre. While
therefore his diagrams and his language in many parts of his
paper would make one think that he adopted in full the view
as to the existence of a wholly separate centre for concepts,
he says towards the end of his paper?® : ¢ this has been done
for simplicity’s sake,” and that he does not ‘‘ consider the
function to be localised in one spot of the brain, but rather to
result from the combined action of the whole sensory sphere.”
This statement, though it is quite in accordance with my own
view, seems to me to invalidate much of his exposition, and
to make it almost impossible for him legitimately to suppose,
as he does, that two of his types of speech defect are to be ex-
plained by the supposition of the existence of a lesion involv-
ing either the afferent or the efferent fibres pertaining to such
a widely diffused centre. In addition, there is the serious
defect that his diagrams are at variance with his views on
this important subject.>?

My dissent from these particular views of Broadbent was
exgressed in 1880,% and again more strongly afainst them as
well as against the allied views of Kussmaul, Charcot, and
Lichtheim, in 1887.3* I am glad to say that this dissent from
these doctrines has been followed by that of A. de Watteville,**
Ross,*® Allen Starr,*” and Wyllie,* all of whom have likewise
decided against the propriety of postulating the existence of
a separate centre' for ideas or concepts. My opposition to
this postulation of a se ¢ centre for concepts’” wasbased
originally upon psychological considerations. It seemed to me
wholly unnecessary and at variance with what appeared to be
the real nature of the process of perception.

Then, again, I am unable to find any clear evidence from
clinical data tending to prove the existence of a separate
‘¢ centre for concepts”’—or, in other words, any existing
forms of s h defect that can only be explained by suppos-
ing the existence of a lesion in such a centre or in the course
of its afferent or efferent fibres. I am convinced that the sup-
posed necessity for assuming the existence of a ‘‘ centre for
concepts ” when seeking to interpret different forms of speech
defect, may in many cases be obviated by a fuller recognition
of the different degrees of functional excitability that may ob-
tain in the auditory and the visual word centres respect-
ively.* ‘ .

Again, as it would be quite easy to show, perceptive

rocesses vary greatly in complexity, and merge by
insensible gradations into processes of conception.. It seems
thorougly le%itimate, therefore, to suppose that these latter
more specialised modes of mental activity, whilst having
their roots in perceptive centres, must be completed in out-
owths therefrom, that is, in parts of the brain which are
in close relation structurally and functionally with the several
sensory centres. I have commonly spoken of such regions
as ‘‘annexes” of the perceptive centres. Of late Flechsig has
called special attention to four areas of the cortex that differ
from the sensory areas, inasmuch as they are neither in rela-
tion with afferent nor with efferent fibres. He assumes *° that
these regions subserve higher mental functions than those
carried on in the sensory or Perceptive areas, and terms such
regions ¢ association areas.” These regions seem, therefore,
to correspond with what I have referred to above as
‘““annexes of the perceptive centres.” They occupy a large
roportion of the cerebral cortex, and are thus located by
B‘lechsig: (1) in parts of the prefrontal lobes; (z) a_large
portion of the temporal lobes; (3) a considerable area in the
osterior parietal region ; and (4) the island of Reil. These
our fairly well-defined areas are, as aboved stated, not
directly connected with afferent or with efferent fibres ; and in
addition_to this, two other reasons are given for supposing
them to be concerned with the carrying on of higher functions.
Flechsig points out, in the first place, that these regions
remain immature and completely devoid of myelinefor several
months after birth, though the sensorial centres have arrived
at comrarative maturity ; and, secondly, that these association
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centres are the parts which are especially developed in the
brain of man as compared with that of the lower animals.*!

It is only fair to Broadbent to point out that more than
twenty years previously he had cited almost exactly these
regions of the cerebral cortex as parts that were neither in
direct relation with uncular fibres nor with those of the
corpus callosum, and that he had attributed to these regions
just the same functions as those now assigned to them by

lechsig.**

It is, I think, perfectly legitimate to suppose that the
annexes to which I have previously referred tend to be de-
veloped in the directions above indicated by Broadbent and
Flechsig, though how much of these territories they occupy
must remain altogether uncertain. It seems also probable
there is no sharp line of demarcation betwecn these annexes
and the several sensory areas, and that the combined sensory
areas together with the annexes are accustomed to be thrown
into functional activity more or less simultaneously. Thus
the processes of perception and conce?tlon, together with
revival of linguistic symbols, are probably almost as insepar-
able in their localisation as they are in their nature and modes
of occurrence, and their anatomical substrata must be sup-

sed to occupy a very considerable extent of the cortex of
ggth hemispheres. . .

A final question now remains for consideration related to
this other which we have just been considering. It is this:
Where are we to look for the registration and revival of
words in the cerebral cortex? Something additional ma
now be said concerning the sites of the word centres whic
could not well have been said at an earlier period, and thatis,
that each of them is probably to be found ly on the con-
fines of its percept centre and partly on that of its related
annexe. This supposition is made because some words
(especially names of things, persons, and places) are in
closest relation with sensory centres ; whilst others, such as
verbs, adjectives, prepositions, and other parts of speech con-
stituting the framework of language, are in closer relation
with conceptual processes. These two modes of functional
activity are, as I have said, absolutely inseparable from one
another, and therefore the several word centres must be in
most intimate relation both with the sensory centres and
with their annexes. . )

If the views above expressed be angthing like an approxima-
tion to the truth, it may be judged how vain it would be to
attempt to base our explanation of any of the different kinds
of speech defect upon the suPposed existence of some one
separate centre for * ideation,” *conception,” or ‘ naming”
which is connected by means of commissures (long enough
and separate enough to permit of isolated damage) with
sensory centres on the oneside and with motor centres on the
other. I am pleased to find that the views at which I have
arrived on this important subject—while they differ so much
from those held by some of the most authoritative writers on

defects, are nevertheless in very close accord with
ose formed by one very distinguished writer and thinker on
these subjects—namely, the late Dr. James Ross. All thathas
been set forth above is thoroughly in harmony with the
dictum of Max Miiller, who says: ‘‘ Though sensations, per-
cepts, and conoe‘fts may be distinguished, they are within
our mind one and indivisible. We can never know sensations
except as percepts, we can never know of percepts except as
incipient concepts.” .
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[ABSTRACT.]
Lecrure Il
THE SoURCES AND FORMATION OF UR1C ACID IN PATHOLOGICAL
CONDITIONS, OTHER THAN GOUT, IN. WHICH IT APPEARS
IN THE BLooD.

ArLTHOUGH I hold the opinion that in health uric acid is only
formed in the kidneys, and that the uric acid found in the
blood in gout is absorbed from the kidneys after formation in
those organs, yet it must be borne in mind that there are
other diseases besides gout in which uric acid appears in the
blood, and in connection with which it has most probably
not been absorbed from the kidneys, but has been formed
elsewhere in the system. . :

Blood Disorders aocom;l)am'ed by the Presence of Uric Acid o’
the Blood.—Von Jaksch® found uric acid in the blood of cases’
of primary and secondary anzmia, of pernicious ansemia and
of splenic tumour, also in conditions inducing dyspncea such
as heart disease, pleurisy with effusion, pulmonary catarrh,
pneumonia, and emphysema. Klemperer has confirmed this,

stand others by means of hand and finger movements their thought

'and Laache,> Bartels, and others have shown that the
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