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PREFACE.

Or the five chapters composing this little book, the last four
were papers read before the Glasgow Medico-Chirurgical
Society, and have been already published in the columns
of the Lancet. These articles, embracing the resmlts of
extensive reading, as well as my own studies and observa-
tions, give a fairly comprehensive view of a subject, which
has not received much attention in English medical litera-
ture. I have thought that the publication of these papers
in book form would make them more accessible to those
interested in the subject. For several reasons, it has been
thonght advisable to publish the papers in much the same
form as they originally appeared in the columns of the
Lancet, and therefore a certain amount of repetition, un-
avoidable in the circumstances, will be found in each

of the chapters.

g ELMBANK STREET, GLASGOW.
December, 18gg.
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LETTER- WORD- AND MIND-
BLINDNESS.

CHAPTER I,

Tue Visvar Mesmory.

For the sucecessful performance of the funetion of vision,
it is essential not only that the eyes should be healthy in
struecture and funetion, but also that the brain should eco-
operate harmoniously in interpreting the impressions made
upon the sensory organ. The perfect performance of the
visual act may therefore be regarded as the result of the
combined and harmonious activity of eye and brain,

The eye is an optical instrument, so constructed that a
picture of that part of the external world to which it is
directed is thrown upon the retina or delicate nerve screen
at the back of the eye. The rays of light striking upon the
nerve tissue of the retina, set up chemical changes there,
which are translated into nerve force throngh the medium
of the special nerve terminals, the rods and cones. This
nerve foree is transmitted thence by the optic nerve to
special regions of the brain, where these nerve changes are
brought into the sphere of consciousness and appear as
varieties of light form and colour. The optical aspect of
vision has long been studied with great attention. The
anatomy, physiology, pathology, and physics of the eye
have been investigated with the greatest care. The cere-
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2 THE VISUAL MEMORY,

bral or mental aspect of vision, however, has not received
the same attention. Yet the brain eontributes quite as
much to each visnal act as the eye itself, and there are
many visual defects, where the eye 1s perfectly healthy and
where the lesion lies in the cerebral centres of vision. We
are apt to forget that we see with our brains as well as
with our eyes.

The important contribution that the brain makes in the
mtelligent exercise of vision 1s most clearly demonstrated
by the reports we possess of patients, who have been com-
pletely blind from birth with congenital ecataract and who
were operated on successfully after attaining maturity.
We require to go to the early part of the century for
records of such cases, as now these are operated on
in infancy. Wilbrand in his monograph * Die Seelen-
blindheit ’™ gives an interesting series of them. IFrom
a study of these it 1s manifest that vision in our sense
of the word was mnot possessed by these patients 1m-
mediately after the removal of the opaque lens, which pre-
vented the rays of light from reaching the retina. Iven
when the operation had been completely successful and
clear images of the objects in the external world were
thrown on the retina, such retinal images did not at first
convey much information to these patients, who had been
born blind. The brain had yet to learn to interpret the
meaning of these retinal pictures. The patients had to
learn by repeated experience and by the confirmation of
the other senses, particularly of touch, to distinguish dif-
ferent objects in the field of vision from one another. At
first they had no conception of the distance and size of the
objects around them. It was only after a time, and by
exercising their other senses, particularly touch, that they
began to realize the relative size of objects and their re-
lative distances. They gradually learned by repeated ex-
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perience that the image of an objeet diminishes with dis-
tance and increases with proximity, and thus gradually
acquired some idea of perspective, Nor could they at first
recognise by sight alone the objects, which were presented
for their inspection. They had yet to acquire a visual
memory, which as we shall see gives us the power of visual
recognition. Henee it was only after repeated experience,
after they had acquired a sufliciently varied stock of visual
memories, that they began to recognize objects by sight
alone,

These patients, however, having come to years of matu-
rity learned to interpret the meaning of their retinal pic-
tures much more rapidly than the child does after birth.
They started with fully developed brains, with all their
other senses highly educated, and with a knowledge of the
external world derived through the medium of their other
senses. This sensory knowledge already possessed by them
confirmed, corrected and deepened the impressions of the
external world derived from their newly found visual sense.

The child after birth is much slower in building up his
visual knowledge of the external world, because he has as
yet no sensory knowledge of 1t whatever, and all his senses
have to be trained simultaneously. It is some time before
the infant learns even to fix his gaze on a given object. Af
first the eye is constantly wandering in restless fashion
from object to object and the act of fixation, of directing
the eye to a definite object and of keeping it in the field
of vision for some length of time, is only gradually ac-
quired by the child. It is only then that clear images of
external objects will be fixed sufficiently long upon the
retina to enable the higher visual centres in the brain to
take cognisance of and register these visual impressions
and thus lay the foundations of that visual memory, which
as we shall see, plays such an important part in every

B2



4 THE VISUAL MEMORY.

visnal act. Amongst the first impressions stored in the
child's visual memory are the faces of nurse, of parents,
and those coming into daily contact with him, and very
soon he learns to distingnish them from all others, DBut
it is a considerable time before he acquires any exact
knowledge of loeality and distance, and if we wateh an
infant we can see how he gradually elaborates his know-
ledge of the external world by ecomparing his visual im-
pressions with the information simultaneously derived
through his other senses, The child looks at an object,
moves about his hands until after several vain efforts he
manages to grasp it, then he probably will feel it all over
with his hands, may bring it to his mouth, suck it with his
lips, or lick it with his tongue. If the movement causes
any sound, we can see that the child is taking ecognisance
of it. The child 1s thus daily gathering information about
the external world simultaneously through the medinm of
all his senses. The ideas of locality, of the relative size
and distance of the various objects in our visual fields are
thus gradually elaborated and built up by continuous ob-
servation and experience.

The picture of the external world thrown upon the retina
is a pieture upon a plane surface of two dimensions, and
vet the brain has trained itself to translate this into a pie-
ture of three dimensions, imparting to it the conception of
depth and arranging the different objects in the field at
their relative distances from the eye of the observer. The
action of the ocular muscles, the degree of contraction or
relaxation of the muscle of accommodation, the apparent
size of kmown objeets in the field of vision, all these ele-
ments combine to enable us to form a correct judgment
of the position, size and distance of the different objeets in
our fields of vision. BSuch knowledge is only acquired
slowly and laboriously by the human being,
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In every visual act, therefore, there are complex mental
processes involved and a series of judgments arrived af,
before we are able to interpret correctly the picture of the
external world thrown nupon the retina, DBut besides the
perception of the position, size and distance of the various
objects in our field of vision, the brain makes a further
contribution by enabling us to recognise the different
objects. This is accomplished through the medium of the
visual memory, that is through the power of ecomparing
present visual impressions, with the memories of past 1m-
pressions, which have been preserved in the brain. This
aspect of the visunal act has met with comparatively little
attention nor has it been studied with the care which the
great importance of the subject fully merits,

Our senses are not only capable of being acted upon by
stimuli from the external world, but the sensations thus
produced, if sufficiently vivid and sufficiently prolonged or
frequently repeated, leave in the brain permanent impres-
sions, which are preserved and reealled into the sphere of
consciousness at the will of the individual. This possibility
of preserving and reproducing at will past sensory impres-
sions, commonly called memory, is an essential condition
for human progress, otherwise our knowledge of the exter-
nal world would not increase by prolonged experience of
it. But the facts of elinical experience and mental patho-
logy have clearly demonstrated that memory does not exist
as a special faculty or unity, but that there do exist indivi-
dual or local memories, e.g., memories of vision, of hearing,
of touch, of taste, of smell, of muscular movements and so
forth ; that whilst all these forms of memory are intimately
connected with each other, yet they are perfectly distinct
and independent of each other, so that any single form may
be enfeebled, eutirely lost or developed to an abnormal ex-
tent without any of the other forms exhibiting any corres-
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ponding modification. Pathology has further shown that
each of these forms of memory occupies a distinet area of
the cerebral cortex. Of these special forms of memory,
the visnal memory contributes a most important factor to
every visual act by enabling us fo recognise the various
objects in our visual field as to their identity, character
and qualities.

Schroder van der Kolk® has expressed with great clear-
ness certain considerations, which of themselves suggest the
improbability of the same sensory ecells being the actual
seat of visual perception and also of recording and storing
up these impressions.

¢ If the visual perceptive centre in the brain” he says
¢ 1s to be relied npon as giving us a true perception of the
external world, then the sensory impressions produced in
these cells must be pure and unmixed, i.e. must be pro-
duced, only by the stimuli condueted by the optic nerve-
fibres from the retina. It is evident if this same centre
and these same cells were employed both in receiving pre-
sent impressions and in preserving them, that the actual
perception would be modified or altered by the voluntary
or involuntary activity of the past vismal impressions.
Further, the visual impressions must remain in this centre
only so long as the external stimulus is present, and must
disappear immediately after its withdrawal, and so render
possible the perception of fresh visual impressions, It is
thus a necessity that the visual mechanism in the brain
must be twofold. It must be able to give us the pure per-
ception of external objects and this perception must re-
main only so long as it is excited by the stimulus of the
external object, but another mechanism must be present,
wherein these visual impressions are retained but with
diminished intensity, so that they can be readily distin-
guished from real visual impressions produced by external
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stimuli, and these impressions or images must be stored
up, so that at any future time they can be called into con-
sciousness and compared or contrasted with present visual
pereeptions.”

On purely theoretical grounds, therefore, the argument
seems a strong one for the existence of two distinet centres
in the brain, a visual perceptive centre, the eells of which
are acted upon only by pres:nt external sensory stimuli
and a visnal memory centre, in which are relained the
memories of past visual impressions. The facts of chinical
experience, as will be seen by the study of the following
pages, confirm in the strongest manner these theoretical
views, As to the nature of the impressions received and
preserved by the nerve cells in the visual memory centre,
we can form no idea. Neither the microscope, nor chemi-
cal reagents, nor histology ean reveal to us the modifica-
tions in the cerebral eells, which make possible the reten-
tion of past visual impressions, yet consideration of the
mental processes involved in vision makes it clear that a
visnal memory, a storehouse of past visual impressions,
has a real existence.

Although every human being endowed with the sense of
sight possesses this visnal memory, yet it is possessed in
very different degrees by different individuals. Some people
retain their visual impressions in such a peculiarly vivid
way, that they can after long intervals of time recall and
accurately deseribe the details of a landscape, or of a
picture, or the pecularities of a face, almost as if they had
it before them. Others possess this power only in a much
feebler degree. IFranecis Galton™ in his interesting work
¢ Inquiries into Human Faculty "’ made a careful investiga-
tion into the powers of visual memory possessed by one
hundred different individuals, and found the most astound-
ing differences,
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Some people in committing a passage to memory do so
by means of their visual memory, i.e., when they recall 1t
afterwards, they actually see the words, while others do so
by means of their auditory memory and when recalling a
quotation, they hear the words. The former have been
called ¢ visuels,” and the latter * auditives.” Galton
gives a very good example of a powerful visual memory.
He says, that he has met with many cases of persons
mentally reading off their manuseript, when they were
making speeches. One statesman assured him that a
certain hesitation in utterance, whichh he had at fimes,
was due to being plagued by the image of his manuscript
speech with its original erasures and corrections. He
could not lay the ghost and he puzzled in trying to de-
cipher it.

A very remarkable example of vividness of visual
memory for form and colour is reported in Dr. Edridge-
Green's recent book on memory and its cultivation ™
“ The following,” he says, * was related to Abererombie by
Dr. Dunean of Edinburgh, who heard it on the spot and saw
both pictures. In the church of St. Peter at Cologne, the
altar piece 1s a large and valuable picture by Rubens,
representing the martyrdom of the Apostles. This picture
having been earried away by the French in 1805, to the
great regret of the imhabitants, a panter of that eity
undertook to make a copy of it from recollection and
succeeded in doing so in such a manner, that the most
delicate tints of the original are preserved with the most
minute aceuracy. The original painting has now been
restored but the copy is preserved along with it and even
when they are rigidly compared, it is scarcely possible to
distinguish the one from the other.”

Horace Vernet, the famous Irench Artist, was said,
after looking attentively at an individual for a few minutes,
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to be able to paint a good portrait of him without ever
seeing him again.

These are examples of the great vividness and precision
which the visual memory occasionally attains., Dut
though there are very different degrees of retentiveness
of visual memory, still every human being endowed with
vision possesses it, and makes constant use of it in the
recognition and interpretation of the objects which come
within his field of vision.

When we recognise a friend in the street, we do so by
comparing the present retinal impression with the visual
memory of him, which exists preserved in a speciul area
of the brain.  When our friend is not present, we can call
this visual memory at will into the sphere of conselousness
and survey it just as we would an actual picture.

When we recognise a landscape, which we have not
seen for years, we do so also by comparing the retinal
picture of it with the picture in the brain produced by the
visual impressions of years ago. When we recognize at a
glance the character and uses of all the familiar articles
around us, this is also done by comparing the retinal
picture with the pictures stored in our visual memory and
accumulated by our life experience. In short, whenever
the act of recognition of an object falling within the field
of vision takes place, this is accomplished by the exercise
of the visnal memory. It is thus evident, what an impor-
tant part the visual memory plays in each visual act.

We are apt, however, to forget that the intelligent exer-
ecise of vision involves such complex cerebral processes, the
easy and rapid accomplishment of which is the result of long
years of incessant training. The most complicated cerebral
processes through continuous practice are earried on with
such ease and rapidity that they become transferred to the
region of unconscious cerebration. Hence, it is only by a



10 THE VYISUAL MEMORY.

course of reasoning and analysis of the method in which
our visual knowledge of the external world is gradually
acquired that we arrive at some conception of the pro-
cesses actually involved. DBut when disease disturbs the
perfect adjustment of the complex cerebral mechanism, 1f
often enables us to cateh a glimpse of the processes which
are constantly at work in this mysterious region of uncon-
scious cerebration.

We have studied the visual memory by analysing the
visual act and by observing the way in which our visual
knowledge is slowly and laboriously acquired. In the
following chapters we shall see how disease interfering with
the harmonious working of the complex visual mechan-
ism produces phenomena, at first sight startling and
apparently inexpliecable, but on more careful study found
not only to be in harmony with our knowledge of the
complex processes involved in vision, but throwing much
additional light on the subject.

The phenomena of disease, as copiously illustrated in
the following pages, clearly show that past visual impres-
sions are arranged in definite groups within the visual
memory area, so that one or more of these groups may
disappear without any interference with the others. In
this way are produced those disorders of the visual memory
known as letter- word- and mind-blindness of which nume-
rous and varied examples will be found in the following
chapters. It has been the endeavour of the author to
show that letter- word- and mind-blindness in all the
varieties met with in clinieal experience can be intelligibly
explained by regarding them as disorders of the visual
memory, produced by lesions affecting more or less com-
pletely a definite area of the cerebral cortex, in which are
preserved these past visual impressions arranged in definite
and ordered groups.
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CHAPTER II., {0

Lerrer- Worp- axp Mixp-Brixpsess. -'i.;‘_.ﬂ'“‘—,

Tue case which forms the basis of this chapter, is one ef
singular purity and therefore affords an admirable oppor-
tunity for the study of the phenomena of letter- and word-
blindness. Such pure cases rarely present themselves to
the physician, but rather to the ophthalmologist, as the
patient, in the absence of any other cerebral symptoms has
no idea as to the true nature of his condition. Hence, this
patient came under my notice in the Glasgow Eye Infir-
mary, whither he had come, under the impression that his
inability to read was due to some affection of his eyes.
The following is the history of the case.

A man aged fifty-eight years had always enjoyed good
health with the exception of oceasional attacks of bron-
chitis in winter, He was a teacher of IFrench and
German, and a man of intelligence and education. Of
recent years he had a large amount of mental work, and
before his present visual difficulties appeared he had con-
siderable mental worry. He first eame under my notice
on Aug. 29th, 1894, and gave the following history.
About one month previously he was greatly startled to
find that one morning in his own house he could not read
the French exercise which a pupil gave him to correct.
On the previous day he had read and corrected the
exercises just as usnal. Greatly puzzled he went into an
adjoining room, and having summoned his wife, he asked
her if she could read the exercise. She read it without
the slightest difficulty. He then took up a printed book



12 LETTER- WORD- AND MIND-BLINDNESS.

to see if Lie could read if, and found that he eould not read
a single word. He remained in that condition until I saw
him. On examining his visnal acuity with the test types
I found that he was unable to read even the largest letters
of the test types. He informed me that he could see all
the letters plainly and distinetly, but could not say what
they were. He made the most absurd mistakes, and only
very rarely, after guessing several times, did he hit upon
the proper name of the letter., What attracted my special
attention was the faet that he read at once the nummber
standing at the top of each paragraph of the test types, 1
found on examining him further with figures that he did
not experience the slightest difficulty in reading any
number of figures quite fluently and without making any
mistakes whatever, He could read ficures printed on the
same scale as Jaeger No. 1, the smallest of the test types,
and from other tests 1t was evident that there was no
lowering of his visual acuity. His inability to read was thus
manifestly not due to any failure of visual power, but to a
loss of the visnal memory for words and letters. The page
of a printed book appeared to him exactly as it appears to
a person who has never learnt to read. He sees each indi-
vidual character distinetly enough, but the character is no
longer a visual symbol, as he no longer remembers the
special significance attached to it. His diffienlty with
written characters was equally well marked, and it was the
same for Latin and Gothie characters. He was ignorant
of musie, and I therefore could not test his power of read-
ing musical notes. To put it briefly, he had lost the visual
memory of all the printed and written characters with
which he was previously familiar. He could, however,
write with perfect ineney and ease to dictation, although
afterwards he could not read what he himself had written.
No other mental defect could be ascertained on the most
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careful examination, He spoke as fluently as ever, nor
had he since the beginning of his attack ever experienced
the slightest diffieulty as regards speech. His mental
powers were as vigorous as ever, nor was there any defect
of memory apart from the loss of memory for the visual
symbols of language. I was struck with the faet that in
trying to read he always carried the book well to the left
hand, and could not see it at all when carried to the right.
On examining his visnal fields with the perimeter there
was found loss of the right half of each visual field—i.e.,
Le had right lateral homonymous hemianopsia. No other
defect could be found, and the fundus of each eye was per-
fectly mormal on ophthalmoseopic examination. His
general health was good, and with the exception of athero-
matous vessels there was no evidence of disease present on
the most careful examination of all hic organs. I have
Liad this patient under constant observation during thirteen
months and saw him last on Sept. 27, 1895. His general
Lealth has remained good during that period. No new
mental symptoms have arisen. He informs me, however,
that his memory is not quite as good as it used to be, and
that this 1s partienlarly noticeable in the ease of proper
names, The right homonymous hemianopsia remains
practically the same. With regard to his power of reading
there has been a slow but steady improvement during the
last six months. During the first six months his condition
in this respect was stationary, but during this period I had
advised mental rest, and he had made no attempts at read-
ing unless when I examined him now and again, About
six months ago, however, I advised him to begin to learn
to read. He began by learning the alphabet and spelling
through a child's primer. He practised daily, and at the
present time he can read, but only slowly and laboriously,
spelling out the words letter by letter like a child. In the
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alphabet at the beginning of his primer he has underlined
the letters which gave him diffieulty, putting a double line
below those which gave him most difficulty. On asking
him to read he does so slowly, spelling out each word
letter by letter. He makes many mistakes, particularly
with the letters which he has underlined in the alphabet.
His behaviour 1s exactly that of a child learning to read.
Meeting with the letter I, for example, he hesitates,
begins t> run over the alphabet from A to F, and then he
recognises the letter as I. Meeting with Y he hesitates
for some time, although he says almost at once this is the
last letter but one of the alphabet., However, giving him
plenty of time and with occasional mistakes, he is now
able slowly and laboriously to spell out printed matter.
One point very observable in his reading is that he has
no difficulty with some short, familiar words. The, for
example, he always recognises at once without requiring to
spell it out letter by letter. This point was also noticeable
in a ease recorded by Badal which I shall mention later,
Badal's explanation seems a very reasonable one—viz.,
that such familiar words form, as a whole, a picture or
graphic unity which 1s instantly recognised without it
being necessary to analyse it into its constituent letters.
With regard to written symbols, my patient has not made
such marked progress, I tested him with very clear
and distinet handwriting. He could only read a word
here and there, and had great difficulty in recognising
the letters. The explanation, I think, is very simple.
During the last six months he has been reading printed
characters every day, while he has not practised constantly
the reading of written characters, but only tried it occa-
sionally. This is a point of great interest—the compara-
tive fluency with which he now reads printed, as compared
with his diffienlty with written characters, and the fact
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that he has been practising constantly the reading of
printed but not of written characters. His power of read-
ing figures fluently remains as before. With regard to
his power of writing to dictation, he writes as fluently and
rapidly as he ever did. He does not spell quite so correctly
as he did previously, and his handwriting, though quite
legible, is not so good as it was previously to the onset of
his word-blindness. The patient himself seeks to explain
this by lack of practice in reading and writing during the
last thirteen months, and no doubt this is an important
factor; but another factor i1s to be found in the word-
blindness, the patient being unable to read what he him-
self has written, and, therefore, gaining no help from
vision in the spelling of the words and the formation of
the letters. He is much in the same position as a man
writing with his eyes shut.

It was Kussmaul' who firstly clearly pointed out that
blindness for words is eapable of being met with clinically
as an isolated condition, and that it represents the patho-
logical condition of a special faculty. DBefore the pub-
lication of Kussmaul's article, however, Sir William
Broadbent® had already called attention to cases where
the patients were unable to read printed and written
words, but in these eases the inability to read was accom-
panied by speech disturbances, such as verbal aphasia or
amnesia, in a greater or less degree. To Kussmaul,
therefore, must be given the credit of first recognizing
the possibility of this inability to read being met with as
an isolated symptom. Kussmaul's exact words are “a
complete text-blindness may exist, although the power of
sight, the intellect and the powers of speech are intact.”
He invented the term ** word-blindness ™ for this condition
in which the patient, though not blind, is unable to read
visible words. Since Kussmaul's treatise our knowledge
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of the condition has been greatly inereased by the nume-
rous cases which have been reported. It is now evident
that the terms ¢ word-blindness,” * eéeité verbale,” and
““ Wortblindheit "' are not sufficiently precise without fur-
ther definition.

There are different forms of word-blindness, which must
be carefully distinguished from one another. The case
reported is one of complete letter- and word-blindness.
In the chapters which follow, additional varieties will be
described. Cases where the patients can read the indivi-
dual letters of the alphabet but cannot read words. Cases
manifesting the converse condition, where the patient can
read words but not the individual letters of the alphabet.
Cases where there is a rapid exhaustion of the patient's
ability to read. There are also partial cases, which do not
belong to any of these categories, the patients being able
to read only some letters and some words. In the case
just reported, the inability to read embraced all the differ-
ent forms of letters known to the patient, Gothie and
Latin, written and printed. This is not always so.
Michel®* quotes a case where the patient could read the
Gothie but not the Latin characters, Charcot® records a
case where a patient knowing French, German, Spanish,
Latin and Greek, lost the memory of a few of the Greek
and German characters only. Badal* has reported a very
peculiar case which merits more detailed deseription.
The patient could see and name each individual letter, but
could not combine these even into the simplest syllables or
words. A few words she was able to recognise and pro-
nounce, but these were such as were familiar to her from
frequent repetition—for example, her own name. Badal's
explanation is that such familiar words form a graphic
unity, a form picture, which can be recognised at once
without resolving it into the individual letters. Badal
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traced her inability to read to a loss of the sense of space.
Although in a given word she saw and could name the
individual letters, she did not appreeciate their relationship
to one another. She could thus name any individual
isolated letter, but when several letters were combined
into a word she could not read if, because she could not
perceive the relative order in which the letters were placed.

It is thus evident that the terms ¢ word-blindness " and
“ alexia,” whilst useful as general terms, do not convey a
precise idea of the defeet in any given ecase, which must be
described in more precise terms. The case under con-
sideration would be correctly desceribed as one of complete
letter- and word-blindness,

One feature of this case to which I wish to direet parti-
cular attention is the fact that this patient could read
ficures as fluently as ever; indeed, it was this feature
which first made me suspect it was a case of word-blind-
ness. On trying him with the test-types I was at once
struck with the fact that although he counld not read a
single letter, he read without hesitation the number stand-
ing at the top of each paragraph of the test types. 1 then
tested him further with large combinations of figures, anc
all these were read with the greatest fluency and without
any hesitation whatever, This is a pomt in these cases
which has not met with the attention it merits. In the
vast majority of the recorded cases of word-blindness no
mention whatever is made as to the ability to recognise
ficures. In the thesis of Mdlle. Nadine Skwortzoff,®
amongst fourteen cases of word-blindness collected by her,
only one occurs where it is stated that the power of recog-
nising figures was preserved. On quoting this case she
remarks that generally we find no difference in word-
blindness as to the reading of figures and letters. Cases,
however, do oceur where the ability to recognise figures

C
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remains intact, and that more frequently than was pre-
viously supposed. I have met with eight recorded cases in
addition to my own. In the case ot Mierzejewski,® the
patient, whilst unable to read words, could recognise and
read figures even when these were combined in the most
complicated manner. In a case very similar to my own,
reported by Brandenburg,” the patient suffering from word-
blindness and right lateral hemianopsia could recognise
and read figures. Brandenburg in his paper quotes a case
reported by Joly where the patient suffering from agraphia
and word-blindness conld recognise figures and also write
them. In a case reported by Dejerine® the patient was
totally word- and letter-blind with right homonymous
hemianopsia, but he retained the power of reading figures
and could do mental caleulations as well as formerly.
In Chapter IV. three other cases are quoted in full.
Alfred Binet’ has presented us with a very interesting
aspect of this same question from another point of view.
In his interesting psychological study of MM. Inaudi and
Diamandi, who have recently startled the scientifie world
by their great feats in mental arithmetic, Binet points
out that whilst their memory for figures had acquired an
abnormal extension, which excited astonishment and ad-
miration, the other forms of memory—e.q., that for words—
presented nothing special, and, in fact, in some respects
they were below normal. In the case of Diamandi, his
extraordinary memory for figures was a purely visual
memory. When he learned a series of figures by looking
at them for a moment he could repeat them in any order.
He explained the mental process by saying that he actually
had a precise mental picture of the figures with all their
peculiarities of printing and even of colour. His visnal
memory for figures was so exact as to resemble a mental
photograph, which he could read off at leisure, as he would
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from the page of a book. Yet his visual memory for
words was by no means above normal. Experience thus
clearly proves the complete independence of the visuul
memories of letters and figures, for, as we have seen, the
one form of visual memory may be lost whilst the other
remains intact, and the one form may be developed in
excess whilst the other is even below the average.

Another very interesting form of loss of visual memory
is that of loss of the visnal memory for musical notes
—note-blindness. This is a subject whiech until quite
recently had secarcely met with any attention. Pro-
fessor Edgren of Stockliolm has published a striking
paper,” in which he gives fifty-two cases -collected
from various sourees in which the power of musical ex-
pression was partially lost, and which he has designated
by the term ‘‘amusia.” Professor Edgren regards the
following conclusions as admissible from the study of the
fifty-two cases :—(1) that a pathological process can cause
partial or total loss of the power of musical expression—
amusia ; (2) that the various forms of amusia possess a
certain degree of clinieal independence 1n their relation to
each other and to aphasia; (8) that the clinical forms of
amusia appear to be analogous to the clinical forms of
aphasia and are often, but not necessarily, accompanied
by the analogous form of aphasia; (4) that amusia can
exist without aphasia and aphasia without amusia; and
(5) it 1s probable that certain forms of amusia possess an
anatomieal independence, the region affected being near
to, but not identieal with, that affected in the analogous
form of aphasia. Of the different forms of amusia de-
seribed in this paper one of the most interesting is note-
blindness—i.e., loss of the visnal memory for musical
notes. The pafient can see the notes as usual, but has
no longer the faintest idea of their significance. This is

c2
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very frequently associated with another form of amusia,
tone-deafness, where the notes are heard, but simply as
sounds, without the patient being able to assign them to
their position in the musieal seale. From the proximity
of the visual and auditory centres it is easily understood
how these forms are frequently associated together, just as
the analogous conditions word-blindness and word-deaf-
ness., But note-blindness also ocenrs as an isolated sym-
ptom, there being no other impairment of the patient’s
powers of interpretation or expression of musical sounds,
and the patient being able to read all other printed and
written symbols. The patient can read the words of a
song, but ean no longer read the accompanying music,
Word-Dblindness 1s very frequently accompanied by note-
blindness, but not always, the patient sometimes retaining
the power of reading musical notes. It is evident, then,
that the visnal memory for musical notes is quite distinet
from the visnal memory for words and letters, since the
one form of visual memory may be entirely lost whilst the
other is not changed or modified in any way. For illus-
trative cases I would refer to Professor Edgren's paper.

The following case, which has come under my observa-
tion, affords another excellent example of partial loss of
visnal memory, The loss of visual memory was also
associated with right lateral homonymous hemianopsia,
just as in my case of word-blindness.

The patient, a married woman aged thirty-eight years,
consulted me on Nov. 23, 1888, at the out-patient depart-
ment of the North Riding Infirmary, Middlesbrough, when
I was acting there as resident surgeon. She gave me the
following history. Twelve months previously she had
fallen down in a fit, and for some time afterwards had
some loss of power on her right side, and some slight
difficulties in speech. During the last three months
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she had suffered greatly from headaches, which were
always worse at night. DBut it was her visual troubles
about which she had come specially to consult me. She
was constantly running up against people in the street
and against objects such as chairs in her own house.
What distressed her even more was that she could no
longer find her way about the town. When she went out
she could see the houses and streets quite plainly, but she
no longer recognised them. She could no longer
recognise her own street by sight. She only lived a short
distance from the infirmary, but could not come to it
alone. She was in the same position as a complete
stranger, although she had lived in the town for many
years. What was still more distressing to ber was that
she was quite helpless in her own house and could not do
her own household work. She had completely forgotten
where things were placed, and most of her time was
ocecupied in looking for the various household articles.
The history of running up against people and objects at
once suggested an examination of her visual fields. It
was found that there was a right lateral homonymous
liemianopsia, loss of the right half of each visual field.
Unfortunately she was illiterate, so that I could not test
her visual acuity by reading the test types. By employing
other tests, such as her power of picking up exceedingly
minute objects and of recognising dots, &e., it was evident
that the visual acuity in the left half of each field was
exceedingly good. The hemianopsia, then, was quite
insufficient to account for her visual difficulties. It was
evidently a form of mind-blindness, a loss of the visual
memory for places. There being a history of syphilis,
she was put upon specific treatment. Her general condi-
tion greatly improved, her headaches and speech troubles
disappeared, but when I last saw her, after three months
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treatment, the hemianopsia persisted, and she had still the
same difficulties as regards the visual memory for places.

Charcot® relates a case in some respects similar to the
preceeding, but in which the loss of visnal memory was
much more extensive. Charcot's patient was a highly
educated and accomplished man in whom the visnal
memory had been very highly developed. After a time of
great mental worry and anxiety, with loss of appefite and
sleep, he was astonished to find that a sudden and pro-
found change had come over him. At first everything
was confusion, and the patient feared that he was threat-
ened with some form of mental derangement. In every
mstance the memory of form and colour had completely
disappeared, yet he could perceive them when present
without difficulty. Like my patient, the monuments,
houses, and streets of the town he dwelt in, seemed all
strange and new to him. Every time he returned to it,
after an absence, it seemed as though he had arrived there
for the first time. He could not draw the simplest object
from memory, although he used to draw fairly well.
When he now tried to draw objects from memory he pro-
duced only a shapeless secrawl. He had also lost the
visual memory of colours. He found the visual recollec-
tions of his wife and children impossible, and even when
they were before him their faces seemed strange to ham.
There was only very partial letter-blindness, he having a
difficulty in recognising a few letters of the Greek and
German alphabets. His eyes were examined by Parinand
and found to be normal.

A very interesting case of object-blindness associated
with word-blindness, followed by post-mortem examina-
tion, has been recorded by Sérieux.”

A female aged sixty-two years had a stroke in 1888,
followed by paralysis, and had another attack in June, 1890,
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with epileptiform convulsions and hallucinations of hear-
ing. When examined on Deec. 16th, 1890, word-blindness
and agraphia, and also word-deafness and paraphasia, were
found to be present. She was also found to be suffering
from marked object-blindness, which was exhibited by the
inability of the patient to recognise her relatives and
friends when they called upon her. Their faces and
fizures seemed to her to be quite changed, and, as she
expressed it, all the people about her seemed to be wearing
masks. This object-blindness, although best marked in
relation to faces, was also manifested in relation to the
familiar objeets about her, although to a less extent. A
few months afterwards she died from pneumonia. On
examination of the brain a bilateral cortical lesion was
found. On the left side there was a softening in the
supra-marginal convolution, and also a limited pateh of
softening in the posterior extremity of the first temporal.
On the right side there was a large patch of softening
involving the angular and supra-marginal convolutions
and also the posterior extremities of the first and second
temporal convolutions.

I have quoted these additional eases in order to make
the conception of the visual memory more complete. DBut
what is meant by the terms *‘ memory’ and * visual
memory "’ ?

It is customary and correct to employ the term
“memory’’ in a general sense to express the power,
which all rational beings possess, of preserving and of
reproducing impressions previously received. In psycho-
logy up till recent times memory was regarded as a special
faculty and as an indivisible unity. But the new psycho-
logy, expounded with luecidity by Ribot'2 and by Binet,?3
teaches that the word “ memory’ is simply a general term
reducible to particular cases, that such a unity as memory
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does not exist, but that individual memories do exist—e ¢.,
memories of vision, of hearing, of taste, of smell, of move-
ments, and so forth. The facts of mental physiology and
pathology have clearly shown that we must not regard the
memory as a single faculty having a definite loeation in the
brain. The memory is really the sum total and result of a
number of distinet mental processes. There exist partial,
special, or local memories, each of which has 1ts own special
domain—all of which have intimate connections with one
another, yvet possess an independence of each other such
that one of these special memories can be enfeebled, lost, or
developed to an abnormal degree, without any of the other
forms necessarily presenting any corresponding modifica-
tions, These special or local memories are both motor
and sensory. Of these the sensory memories form a most
important group. Each organ of sense has its cortical
centre in the brain, where not only fresh sensory impres-
sions are received, but also previous sensory impressions
are stored up and linked with associated sense impressions
stored in other centres. Our primary and most simple
ideas of objects are formed by the revival in our minds of
these sensory memories.

The member of this group which concerns us is the
visual memory. There is in the cortical eentre of vision
situated in the angular and supra-marginal convolutions a
storehouse of past visnal impressions. These can be ealled
mto the sphere of consciousness at will when we form
what we eall a mental picture, or according to the French
nomenclature, a visual image. To put it concisely, the
visual memory means the power of preserving and of re-
calling to conseiousness past visual impressions. It is
only through the help of this visual memory, of this store-
house of past visnal impressions, that we can interpret the
fresh visnal impressions that are constantly passing to the
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brain. Sweep away the visual memories or images from
the brain, and you have the eondition commonly known
by the term ¢ mind-blindness.” In this condition the
objeet is seen, but there is no intelligent recognition of it.
There are no past visual impressions to compare it with,
and through the medinm of the visual memory to arouse
the other sensory and motor memories regarding it. Hence
the object, though seen, has no significance whatever for
the mentally blind. Mind-blindness, then, is simply loss
of visual memory. We must carefully distinguish between
simple perception of an object and an intelligent know-
ledge of it. If retina, optic tract, and percipient centre in
the oceipital lobe are intaect, then we shall be conscious of
the image of any object which falls upon the retina, and
may assign it to its proper position in the external world.
Bui we may have no intelligent knowledge of it. The
visual memory centre must be communicated with, the
present visual 1mipressions must be compared with similar
past visual 1mpressions, and through the medium of the
visual memory we arouse the other sensory memories re-
gnrding 1t, all of which are closely associated. The visual
memory, then, plays a most important part in every con-
seions exercise of the vision. DBut it is evident from the
study of the facts of mental pathology that this visual
memory 1s not a unity, We have seen that the visual
memories for words and letters, for numbers, and for
musical notes have a functional independence of each
other. Each group of visnal memories may be entirely
lost, whilst the others remain intact and unaffected in the
slightest degree. Hence we are led to infer that they must
possess an anatomical independence. We can as yet only
localise the visnal memory of words and letters, but from
the frequency with which these three groups of visual
images are simultaneously lost we can infer that the
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regions affeeted, thongh not identical, are probably very
close together. Iurther these three groups have this in
common, that they are highly specialised visual memories,
requiring for their retention in the brain a considerable
amount of mental concentration and edueation,

There are other groups of visual memories which are
not so highly specialised, and for the acquirement of which
comparatively little mental concentration or special train-
ing 1s necessary. The visual memory of form and colour,
of objects and places, furnishes us with a mental picture
gallery which enables us to find our way with unerring
accuracy through the intricate streets of a great city, which
enables us to recognise a friend after the lapse of years,
and which puts us in an intelligent relationship with the
objects around us in our daily life. That this form of
visual memory is distinet from the highly specialised visual
memories of words, numbers, and musical notes is clearly
shown by the elinieal evidence. Word-blindness and note-
blindness are but seldom accompanied by any impairment
of this larger group of visual memories. We have seen,
as in Charcot’s case, that a great impairment of this group
of memories may exist and yet the patient be able to read
and write, Further, this form of mental blindness for
form and ecolour, for objects and places, is of great rarity,
whereas the loss of the highly specialised visual memories
1s comparatively common. 1 would thus divide the forms
of visual memory into two main groups:—first, a group
of highly specialised visual memories for the acquirement
of which great mental concentration 1s necessary, and
which are possessed only by those specially trained; and,
secondly, a group of visual memories for form and colour,
for objects and places, for the acquirement of which no
great mental effort is required, and which are possessed by
all men who have the sense of vision. We are led to infer
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from the complete functional independence of these two
groups of visual memories an anatomical independence,
and a plausible suggestion has been offered as to why the
loss of the first group should be comparatively common as
compared with the loss of the second.

The organs of sense that are eoncerned in the reception
and interpretation of speech are represented bilaterally in
the cerebral cortex. Sinece each eye and each ear are con-
nected with both hemispheres, destruction of the cortical
centre in one hemispliere will not make the patient deaf in
one ear or blind in one eye. Destruction of one oceipital
lobe canses, as we shall see, homonymous hemianopsia
only. DBut with regard to langnage the education of these
sensory centres is unilateral. In the auditory and visual
centres of one hemisphere only are the sensory impressions
of langnage, visual and auditory, retained and stored wup.
The hemisphere selected is always that in which are situ-
ated the motor ecentres for speech and writing, It is thus
the left hemisphere in right-handed people and the right
in left-handed people. A lesion on one side of the brain,
in the vast majority of cases on the left side, may com-
pletely obliterate the visual word memories and make the
individual word-blind. The visual memories of numbers
and musical notes are also probably unilateral and in
the immediate neichbourhood of the word centre, for, as
already pointed out, all three groups of visnal memories
are frequently lost together. It has been suggested that
the second group of visual memories—those of objects, of
places, of form, and of colour, which do not require such
an effort of attention and concentration—are efficiently
imprinted and stored up in the higher visual centres of
both hemispheres. Hence it would require a bilateral
lesion to produce object-blindness, and hence, as can be
readily understood, its much greater rarity. The case of



28 LETTER- WORD- AND MIND-BLINDNESS,

Sérienx, already quoted, supports this view, where the
patient suffered from word- and object-blindness, and
where, alter death, was found a bilateral lesion in the
brain involving the left supra marginal convolution and
the right angular and supra-marginal eonvolutions. This,
however, is a subject which is by no means settled and
which awaits further investigation.

A notable feature in both my cases of loss of visnal
memory was their association with right lateral homony-
mous hemianopsia. This condition also existed in Charcot’s
case of word-blindness, already referred to. According
to Charcot, a similar hemianopsia associated with word-
blindness was to be found only in one other observation,
that of Westphal,® BSince then, however, many cases
have been recorded, and I am able to quote nine additional
cases. Two ecases have been recorded by Samelsohn,”
two by Wyllie of Edinburgh, and two by Henschen of
Upsala.'™  One case has been reported by Brandenburg,’
one by Dejerine,” and one by Bruns and Stoelting.”* In
all these cases word-blindness was associated with right
homonymous hemianopsia. As we have cases of word-
blindness without right hemianopsia, and as we have right
hemianopsia without word-blindness, it is evident that the
cerebral centres for the right halves of both wisual fields
and for the visual memory of words must be distinet from
one another. Yet these symptoms are associated with
such frequeney as to lead to the inference that the cerebral
centres or the paths to them must lie in close proximity
to one another. We shall see that pathological evidence
confirms the inference drawn from clinieal experience,

The question of the exact localisation of the visnal
centres in the brain has given rise to considerable con-
troversy in the past. For a considerable time Ferrier and
Munk carried on a diseussion on this subject., Ferrier
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originally held that the cerebral centre of vision was
sitnated in the angular convolution, and Munk that it
was in the convolutions in the posterior part of the
oceipital lobe. Recent elinical and pathological observa-
tions® %1103 gre yeconciling these apparently antagonis-
tic opinions by showing that both Ferrier's centre and
Munk’'s centre have important parts to play in the fune-
tion of vision. It has already been pointed out in this
chapter that in the act of wvision we must distinguish
between the mere perception of an objeet, as ocenpying
a certain position in our visual field, and the recog-
nition of it, as to its exact nature and qualities. Al-
though the boundaries of the visnal centres cannot as yet
be laid down with precision, yet the mass of pathological
evidence tends to show that the oceipital lobe, especially
the neighbourhood of the cuneus and the calearine fissure,
is the centre for primary visual impressions, the pereeptive
centre, and that in the angular convolution and its neigh-
bourhood there is a centre of a hirher nature, one of
whose functions seems to be the storage of the wvisnal
memories of things and words, the visual memory centre.
It is evident from what has already been said that the
functional activity of both these ecentres must be ealled into
play in every conscious and intelligent exercise of vision.
It is now a matter of general agreement that the primary
visual centre in the oceipital lobe is connected with the
half of the retina in each eye, the left occipital lobe with
the two left halves and the right occipital lobe with the
two right halves., DBut since the left half of each retina
corresponds to the right half of each visnal field a lesion
in the left oceipital lobe would produce blindness in the
richt halves of both visual fields, or, in other words, a
right hemianopsia. The hemianopsia is termed homony-
mons beeansz ib is on the same side in relation to both
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eyes. A lesion of the right ocecipital lobe wounld produce
left homonymous hemianopsia. To put it concisely,
destruction of the primary visnal centre in the oceipital
lobe produces homonymous hemianopsia in the opposite
halves of the fields of vision. It is also known that a lesion
m any part of the optic tract from the cerebral cortex to
the optic chiasm will produce homonymous hemianopsia.

In my case of word-blindness, however, there are two
points which lead us to infer that the lesion caunsing the
hemianopsia is in or near the cortex. 1. When a beam of
light fell upon the blind half of each retina the pupils con-
tracted actively, just as when it fell upon the seeing half.
Wernicke first pointed out that if there be loss of the
reflex movement of the pupil, when light is thrown upon
the blinded portion of the retina, the break in the condue-
tion must lie below the spot at which the fibres to the
oculo-motor nucleus are given off—i.e., it must lie in the
optic tract itself. This valuable diagnostic symptom has
been called Wernicke's hemiopie pupillary reaction. But
when, as in my case, the pupiliary light reflex is intact,
the lesion is to be located higher up, in the internal cap-
sule, the optic radiations, or in the cortex of the brain.
2. The association of the hemianopsia with word-blindness,
which is known to be always dependent on a cortical or
sub-cortical lesion, leads us to infer that the right homony-
mous hemianopsia is due to a lesion in the cortex of the left
occipital lobe or of the optic radiations passing to it. The
frequent association of right homonymous hemianopsia
with word-blindness, already referred to, thus confirms the
results of pathological experience, that the centre for the
visual memory of words 1s in the neighbourhood of the left
occipital lobe.

Although its boundaries have not yet been finally laid
down, still a constantly increasing pathological experi-
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ence® 11" tands to prove that the centre in which
are stored the visual memories of letters and words in-
cludes the supra-marginal and angular convolutions, both
of which belong to the inferior part of the parietal lobe.
Pathological experience also shows that the more impor-
tant part of the centre is sitnated in the angular con-
volution, which is bounded posteriorly by the oceipital
lobe. It has already been pointed out that the visual
centre forms no exception to the law that with regard to
Iangnage the education of the motor and sensory centres 1s
unilateral. The hemisphere selected is always that in
which are situated the motor centres for speech and
writing, hence 1n right-handed people, forming the vast
majority of cases, the visual memory centre for letters and
words is sitnated on the left side of the brain in the region
already described. This centre in the left angular gyrus
and neighbourhood is connected with both occipital lobes,
hence destruction of the left oceipital lobe causes right
homonymous hemianopsia, but not word-blindness, since
the right oceipital lobe is still connected with the visunal
word centre in the left angular gyrus. To have complete
word-blindness the centre itself must be destroyed, or its
connexions with both right and left oceipital lobes must be
cut off The visual word centre i1s supplied with blood by
the sylvian artery, and it is a significant fact that all the
cerebral centres concerned either in the expression or in
the interpretation of language are situated within an area
supplied by the same vessel. The speech-motor centre,
the graphic centre, the auditory word centre, and the
visual word centre are all supplied by branches of this
sylvian artery, hence it 1s easily understood how disturb-
ances of all the centres or some combination of them are
so frequently associated ; further, in consideration of the
immediate proximity of the visual and auditory word
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centres, the auditory being in the posterior part of the first
convolution of the tempero-sphenoidal lobe, it is manifest
how the symptoms of word-blindness and word-deafness
are associated with such great frequency. My case of
word-biindness is a pure example of the rarer condition of
isolated lesion of a single centre, all the other centres con-
cerned in langnage being intact. The patient could speak,
write, and understand spoken langnage as well as ever he
diad.

I have dwelt particularly on the fact that my word-blind
patient could write fluently to dictation, although he could
not read what he himself had written. The old explana-
tion put forward to account for such cases was that by
constant and prolonged practice the motor images of
writing had become so deeply imprinted upon the graphie
motor centre (in the second frontal) that withont any aid
from the visual centre the revival of these motor images
was quite sufficient to guide the hand to form the letters
correctly. It has been shown, however, by the recent
observations of Dejerine® and Sérienx" that when the
visual word centre is destroyed the patient ean neither
read nor write. He is agraphic because he can no longer
call np in his mind the visnal memories of letters which
are necessary to stimulate the graphic motor centre. How,
then, are such ecases as mine to be explained, where there
is complete word blindness without agraphia, and where
the patient can write fluently, although he may not be
able to read a single word of what he has written ? It is
now maintained that in such cases the visnal word ecentre
is intact, and also its connecting path with the graphie
motor centre, but that the pathways connecting the
primary visual or perceptive cenfres in both the oceipital
lobes with the visual word ecentre in the left angular con-
volution are cut acrcss. Hence thie visunal memories of
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words and letters can still be revived from within, and
serve as a guide to the graphie motor centre; but impres-
sions from without from the perceptive centres ean no
longer reach the visual word centre because of the inter-
rupted pathways. BSuch an explanation is in perfect har-
mony with the facts observed in my case. I found that
the patient, even when unable to read a single letter, still
possessed the power of calling up at will the visnal 1mages
of all the letters. He informed me that when I mentioned
any letter he could mentally see it just as well as ever he
could. Hence the patient could write becanse he had still
the power of reviving the images of letters, and to accom-
plish this the centre itself must have been intact. How,
then, could he no longer recognise these same letters
which he had written ? Because the visnal word centre
was cut off from the primary visual centres in the occipital
lobes, and hence could not be reached by any visual
stimulus from the external world. I would refer particu-
larly to a case recorded by Dejerine* in which the post-
mortem examnation supported in a very striking manner
the view expressed above. This case is particularly in-
teresting, as it presents almost the 1dentical group of sym-
ptoms which were met with in my case of word-blindness,
Dejerine’s patient was a man sixty-eight years of age
who, after a number of attacks of tingling in the right arm
and right leg, suddenly perceived that he was unable to
read a single word. Although word-blind he could write
as fluently as ever. He could copy correctly pages of
manuseript, althongh he could not read a word he had
written. He had also lost the power of reading musical
notes (note blindness), but he could still sing well. He
could read figures and do mental ealeulations just as well
as ever. On examination with the perimeter he was found
to be suffering from right homonymous hemianopsia. Ten
D
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days before his death he was suddenly seized with
paraphasia and total agraphia. There was no muscular
paralysis, and his intelligence remained elear until his
death, which occurred suddenly. On examination of the
brain there was found (1) an old lesion, a softening which
had destroyed the euneus and some of the neighbouring
convolutions of the left occipital lobe and had extended
deeply into the white matter so as also to cut across the
fibres passing from the right occipital lobe to the left
angular convolution—this old lesion thus accounted satis-
factorily for the hLemianopsia and for the word-blindness
without agraphia which had persisted tor four years ; and
(2) a recent lesion—viz., a softening of the left angular
and supra-marginal convolutions, which explained the
recent appearance of total agraphia. The paraphasia was
probably caused by disturbance of the auditory word centre,
which is in the immediate neighbourhood. For other
ilustrative cases I would refer to the papers published by
Dejerine and Sérienx, to which I have already called
attention.

It is thus evident that in my case the word-blindness
and the right lateral homonymous hemianopsia may be
accounted for by a single lesion. We have seen that
interruption of the optic radiations as they pass to the
ocecipital cortex produces a lateral hemianopsia, just as
when the oc:ipital cortex is destrayed. A subcortical
lesion in the white matter of the left ocecipital lobe, so
situnted as to cut across the fibres passing from both
occipital lobes to the left angular gyrus, would render the
patient word-blind but not agraphic. As such a lesion
must involve the optie radiations passing to the left
occipital cortex, the patient would have at the same time
right homouymous hemianopsia. As to the probable nature
of the lesion, the absence of all signs of disease, with the
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CHAPTER III.

A Case or Parrtiarn Minp-Brivpyess witH DysLExia, A
Pecuriar rorm or Worp-BLispNEss.

Tue following case, though different in many respects froin
that reported in the preceding chapter, yet belongs, in my
opinion, to the same group. The patient was seen by me
in Professor MeCall Anderson's wards in the Western In-
firmary, Glasgow, and with his kind permission I am
enabled to report the case.

The patient, a tailor, aged forty-five years, was admitted
into the Western Infirmary on March 4th, 1896. He
stated that he had always enjoyed good health and had
recollection of only one illness in his lifetime—an attack of
influenza some years ago. He drank freely for many years,
but during the last twelve months had been comparatively
temperate in the use of alcohol. On admission he com-
plained that he had been unable to follow his employment
during the last six months because he became stupid, as
he expressed it, when he attempted to do anything. The
patient not being a very intelligent man it was exceedingly
difficult to elicit any precise description from him as to
the nature of this mental confusion. He always deseribed
himself as getting stupid and his head giving way when he
attempted to work. He complained, also, of not being able
to read, since his illness began, and it was a close analysis
of this symptom which revealed the true character of the
mental derangement from which he was suffering. On
examination with the test-types it was evident that the
visual disorder was a very peculiar one. On attempting
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to read he read the first few words quite correctly and then
suddenly came to a stop, saying he could not go on. After
resting a little he would begin again with precisely the
same result, always coming to a stop after reading a few
words, On asking him how it was that he could not con-
tinue to read he said that althongh he could see the letters
quite distinetly he becamwe stupid—they seemed to lose all
meaning for him., He partienlarly said, in answer to fur-
ther inquiry, that there was no blurring of the letters and
that they did not seem to run together. This diftienlty
Lhad nothing to do with diminished visnal acunity, as the
result was precisely the same with the largest as with the
smallest of the test-types. TFurther, on the application
of other visual tests, it was evident that the wvismal aenity
was unimpaired. The attempt to read seemed to cost him
great mental effort and he frequently put his hands to lus
head during the trials, He experienced no pain, but
simply a sense of great mental fatigue. His difficulty was
the same with printing and writing. In order fo get more
exact information as to the way in which he had recently
done his work inquiries were made of his employer, who
furnished us with the following information. The patient
used to be a very good workman, but for some time before
his dismissal his work had been done very badly. Latterly
he seemed to forget after he started to work how to pro-
ceed with it. On making a garment every suceessive step
had to be pointed out to him, just as to a man who had
never done the work before. He often made the most
absurd mistakes in sewing the wrong pieces of garments
together, and did not seem to recognise the shapes and
relative positions of different pieces that were to be sewed
together. Even when he did sew the correct pieces to-
gether his sewing was frequently so bad, like that of the
merest beginner, that it had often to be ripped up. Some-
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times his work wonld be torn up three or four times in
the making of a single garment. These defects became
so bad that he was dismissed, as he had been for some
time practically of no use in the workshop. His fellow-
workmen also observed that he spent a large portion of his
time in looking for things which be had put away. Half
of his time was latterly spent in looking for his needle and
thread, his thimble, his glasses, or the parts of the garment
he was working at and which he had put aside for a little
while. He could not recollect even a few minutes after-
wards where he had placed anything. The patient also
informed me that of late he had frequently lost his way in
parts of the eity with which he was perfectly familiar, and
only got home with great difficulty and by repeatedly ask-
ing information from passers-by. Two days before com-
ing to the Infirmary he went into Glasgow Green for a
walk, He was perfectly familiar for years with the Green,
and though his house was close to it, he completely lost his
way. He found his way home with the greatest diffienlty
after wandering about for some time and making numerous
inquiries. At last a friend met him and led him home,
This did not oceur every day, but only occasionally, al-
though of late more frequently. On asking him to explain
this he said that he seemed suddenly to forget all about
the directions of the different streets and that his whole
surroundings seemed for the time quite new and strange.
On examination of the patient no objective signs of dis-
ease could be discovered. A careful examination of the
nervous system revealed no abnormality. His eyes were
normal in every respect. There was a slight amount of
presbyopia, for which he was wearing suitable glasses.
The refraction, the visual acunity, the visnal fields, and the
fundus were all normal. The eye musecles, which were
carefully examined, revealed no abnormality, There was
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no general deterioration of the mental powers. The patient’s
mind in other respects seemed clear and active. His
memory for past events did not seem to be at all impaired.
There were no disturbances of speech. He was put upon
arsenic and strychnine and during his residence in hospital
there was great improvement in his condition., He was
advised to practise reading for a short time every day.
There was steady and continuous improvement, The
time during which he could continue to read gradually
increased until before he left the Infirmary he counld read
for any length of time. He was dismissed on April 24th,
after seven weeks’ stay. His general condition was im-
proved and he gained a stone in weight during his resi-
dence in hospital. He went to the Lanark home for a few
weeks and after leaving there resumed his employment. 1
saw him last in the beginning of August, three months after
his dismissal from hospital. He was continuing well. He
could read fluently and without effort. He never lost his
way in the town. He was engaged at his employment of
tailoring, although he said that he could not do his work
as well or as smartly as before his illness, but he mnever
made the absurd mistakes which he used to do. The main
factor in contributing to the rapid improvement of the
patient was in my opinion the complete withdrawal of the
aleohol. Although for nearly a year preceding his admis-
sion into hospital the patient, becoming alarmed about his
condition, had been comparatively temperate, yet he never
became a total abstainer, and indulged daily in aleohol.
But we know from experience that when a toxic con-
dition has been established by excessive indulgence a com-
paratively small quantity may be sufficient to keep up the
toxic condition. This is true, for example, of tobacco
amblyopia, and was confirmed in this ecase by the rapid
improvement after complete withdrawal of the toxic agent.
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Such is the history of the case, of which the symptoms
are entirely cerebral. Af the first glance these seem to
have no coherence or mutual relationship, but I will
attempt to show that they have a very direct relationship
to one another and point to an affection of a special area
of the brain. On analysing the symptoms, which the
patient described to the best of his ability as stupidity,
there were three prominent facts:—(1) the peculiar diffi-
eulty in reading; (2) the inability to follow his employ-
ment of a tailor; and (3) the loss of memory for places.
I will discuss each of these symptoms and finally see what
relationship they have to one another.

The difficulty of reading complained of by the patient
was a very peculiar one. He only read a few words and
then eame to an abrupt stop, saying that he could not go
on. If he were allowed to rest a little he would again
read a few words and stop just as before, I have already
pointed out several features of this difficulty in reading
which differentiated it from ordinary cases of asthenopia,
due to muscular insufficiency or some optical defect.
There was no blurring or running together of the letters.
The patient saw them plainly, but, as he expressed it,
after a little he became stupid and they lost all meaning
for him. The difficulty was entirely independent of the
size of the letters and therefore had no connexion with
diminished visual acuity. There were four important
features which distinguished this case clearly from an
ordinary case of asthenopia. 1. The rapidity of the onset
of the difficulty. He always broke down after reading a
few words. 2. The intensity of the wvisual disturbance.
After breaking down he could not read a single word by
any effort of the will or any optical assistance, and still
the words and letters were seen distinetly by the patient.
8. There was no pain or discomfort in or about the eyes,
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but simply a sense of great mental effort. 4. No error of
refraction, no affection of the fundus oeuli, no muscular
mmsufficiency or any ocular defeet could be discovered on
the most careful examination. It was therefore evident
that this difficulty of reading was not due to any affection
of the eye, but to some disorder of the visnal centres in
the brain. In the case recorded by me in the preceding
chapter the patient with normal visnal acuity was unable
to read any printed or written characters with which
he was previously familiar with the exception of Arabic
numerals, Similar eases having been deseribed ever since
Kussmaul's article’ by the term * word: blindness,” 1
adopted it as the most convenient word for briefly indi-
cating the character of the case. Sir William Broadbent,
in a critical note in The Lanecet™ on my paper, has re-
marked that “in his judgment the employment of the
term “word-blindness' has been misleading and unfor-
tunate.”” Now I quite agree with Sir William Broadbent
that the word has frequently been used by writers loosely
with different meanings attached to it, and therefore 1t has
been frequently misleading. The fault, however, lies, not
in the word, but in the fact that those who use it have not
always a clear conception of what Kussmaunl meant by it.
By the term * word-blindness " is meant a condition in
which with normal vision, and therefore seeing the letters
and words distinetly, an individual is no longer able to
interpret written or printed language. With a clear
understanding of this definition there is nothing mis-
leading about the term, which is a most convenient one
for deseribing a group of cases, which, however, includes
several different forms. All the varieties have this point
in common, that the inability to interpret written and
printed language is not dependent upon any ocular defect,
but upon disorder of the cerebral visual centres. The case
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read further. After a short paunse he again attempted to
read, but eame to a standstill after reading a few words,
This experience was repeated in each successive experi-
ment. He had precisely the same diffienlty with types of
all sizes. He could not state exactly the reason he could
not eontinue reading. There was no pain or discomfort in
the eyes or their neighbourhood ; the letters did not be-
come dim or confused—he could simply not read further.
The attempt to do so appeared certainly to be unpleasant
to him, as after having read quickly the first few words
without mistake he at once put away the book as if to free
himself of something unpleasant., Neither the eye nor its
muscular apparatus showed any abnormality on the most
careful examination. Aphasic disturbances were not pre-
sent, nor was any other abnormality discovered. Professor
Berlin wrote to the patient’s medical attendant that as
there was no disease of the eye and no musecular defect
the dificulty of reading must be referred to a cerebral
affection. The patient did not again come under his
observation, but he learned through Professor Niemeyer
that about six months later his opinion was confirmed
by the development of further cerebral symptoms and the
ultimate death of the patient with an apoplectic seizure.
The similarity of this case to my own as regards the
peculiar character of the reading diffieunlty is very striking,
and these cases may be regarded as presenting in its most
typical form the characteristic features of this disorder.
Professor Berlin in his monograph records six cases,
and Nieden,” Bruns,” and Uhthofi* have reported others.
The term * dyslexia’ applied to these cases by Professor
Berlin is a convenient one and I have adopted it as de-
seribing the prominent symptom in my ease. Professor
Berlin regards it as a special form of word-blindness duoe
to an interruption in the conduetivity of the connecting
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fibres of the visual centre in the lower parietal lobe of the
left hemisphere. This view has been borne out by post-
mortem examination On the whole, Professor Berlin says
post-mortem evidence supports the statement that the
anatomical seat of the lesion in dyslexia is to be found
in the lower parietal lobe of the left hemisphere, which
includes the supra-marginal and angular convolutions,
Professor Berlin accounts for the phenomena observed, by
the hypothesis that the interruption of the connecting
fibres is only partial, that the capacity for conduction is
reduced to a minimum, and that the slight power of con-
ductivity remaining is rapidly exhausted. This seems a
plausible and probable explanation of the rapid failure in
the patient’'s power of reading. In the great majority of
cases dyslexia has been found to appear as an early and
sometimes as the first symptom of grave organic disease of
the brain. Even in such cases frequently the dyslexin
gradually improved whilst other grave cerebral symptoms
subsequently appeared, such as right-sided hemiplegia,
disturbances of sensation on the right side, right lateral
homonymous hemianopsia, and sometimes aphasia. All
these later cerebral symptoms pointed to a lesion on the
left side of the brain within the area between Broca's con-
volution, the arm and leg motor centres and the visual
centres, and such eases frequently went on to a fatal issue,
There is another eclass of cases referred to by Professor
Berlin where dyslexia sometimes appears—viz., in chronie
aleoholies. In these cases he found that the disturbance
gradually passed away when the alecohol was withheld.
My case belongs to this eategory. The patient’s habits,
the continuous improvement when alecohol was withheld,
and the non-appearance of any further symptoms of cere-
bral disease, all combine to confirm the opinion that the
dyslexia was of towic origin due to disturbed nutrition of
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the cerebral centres or connecting fibres from excessive
indulgence in aleoliol. We are all familiar with many of
the common forms of nervous disorder due to alcoholism,
such as paresis and paralysis of the limbs, paresis and
paralysis of the oenlar muscles, and a peeuliar form of
amblyopia characterised by a central defect in the field of
vision, very similar to the amblyopia produced by tobacco.
That it also profoundly affects the cerebral visual centres
we know from the frequeney with which excessive indul-
gence in alcoliol gives rise to a temporary mental affection
mm which visual hallucinations and illusions are promi-
nent features. The opinion that the diffieulty in reading
was dependent upon a disorder of the visual memory
centre, or of its connecting fibres, was strongly confirmed
by eonsideration of the other peculiar symptoms present in
the case.

The complete breakdown in the patient’s capacity to
follow his occupation of a tailor presents a striking analogy
to the failure in lLis power of reading. He had been known
for many years to his master and fellow-workmen as a
good tradesman and a quick worker. Yet for a consider-
able time before his dismissal he did his work not only in
an incompetent manner, but like a man who was in a
tatlor's workshop for the first time in his life; he seemed
to have completely forgotten the relative shapes and posi-
tions of the different parts which make up a garment, so
that he made the most absurd mistakes, often sewing
pieces of different garments togethcr. He was only able
to continue at work for a little while through the kindness
of his fellow-workmen, who had to direct lnm in every
successive step what to do next. His sewing, too, was like
that of a person who had never learned to sew, and was
often so very bad that it had to be ripped up and finished
by another workman. Finally, his employer dismissed
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him, as he was practically useless in the work-room. This
transition of a skilled workman to a condition of helpless-
ness can only be intelligibly explained in my opinion by
fuilure of visual memory. A moment's consideration will
show what an important part visual memory plays in the
exercise of this calling. The recognition of the different
shapes of the various parts of a garment, and the relative
positions in whieh they must be placed in order to com-
plete the whole, is only possible through the exercise of
visual memory, which has been gradually acquired by the
previous experience of the workman. If this be lost then
the mdividual 1s reduced to the condition of a man who
has never learnt the trade. KEwven in simple stitching the
visnal memory comes into play and guides the complicated
movements of hands and fingers. It is only by the failure
of visual memory, in my opinion, that his eonduct can be
intelligibly explained. This view is strongly supported by
a case reported by Dr. Hermann Wilbrand of Hamburg, in
his interesting and able monograph, * Die Seelenblind-
heit.”” His patient was a woman suffering from mind-
blindness, or, in other words, loss of visual memory. She
was unable to recognise her friends, the familiar objects
around her, or to remember places. The very rooms and
furniture in her own house seemed all new and strange to
her. She could not find her way about the town in which
she lived, but required to be led about as if she had been
in a strange town. Dr. Wilbrand particularly observes
that she could no longer sew properly, an accomplishment
in which she used to be proficient. When she tried it,
the work she did was of the rudest deseription, like that
of a child’'s first attempts. TFine sewing and stitching,
Dr. Wilbrand remarks, are comparable to drawing, and
even in the hands of the most expert cannot be properly
done without the supervision of the visnal memory.
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The third peculiarity of the patient was the loss of
memory for places. He could never remember where he
put anything, and it was observed by his fellow-workmen
that a large portion of his time was occupied in looking for
things which he had mislaid. He also suftered occasion-
ally from temporary loss of memory for familiar localities,
g0 that he frequently lost his way in parts of the town
with which he had been familiar for years. The recogni-
tion of places and localities can only be accomplished by a
constant comparison of the present visual impression with
the vast storehouse of mental pictures of places preserved
in our visual memory., If the individual be deprived of
this form of visnal memory then he becomes like a com-
plete stranger in his own house or in the streets of his own
city. This form of visual memory supplies us with a kind
of mental picture chart, which enables us to find our way
with unerring precision amongst scenes and places with
which we are familiar. In the case reported by Dr. Wil-
brand, and already referred to, this loss of memory for
places was a striking symptom, and in the preceding
chapter some excellent examples of this form of failure of
the visnal memory were quoted.

Here, then, we have the history of a patient who could
not read, who could no longer do his work as a tailor, and
who oceasionally lost his way in the midst of familiar sur-
roundings. Yet the ocular part of the visnal mechanism
was perfectly normal, and as his visual fields were normal,
we may also infer that the visual perceptive centres
oceupying the oceipital lobes were also intact. 1 think it
is clear from our analysis of the case that all the sym-
ptoms manifested have this very direct relationship to one
another—that they are all dependent upon failure of the
visual memory. The intelligent exercise of vision is a
very complex act of which we have as yet only very imper-
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feet knowledge. To the successful exercise of the function
the brain contributes as largely as the eye. The ocular
defects in all their multitndinous variety have been studied
for many years with great industry and success, but the
cerebral disorders, which interfere with intelligent vision,
have until recent years not met with the attention they
merit,

Increasing knowledge of the cerebral derangements of
vision, based on elinical and pathological observation,
makes it clear that we must carefully distingnish between
the visual perceptive centre and the visual memory centre,
The perceptive centres situated in the oceipital lobes,
chiefly in the neighbourhood of the cuneus and calearine
fissure, enable us to have conscious perception of objects
as occupying a definite position in the visual fields. De-
rangements of this visual centre are evidenced by defects
in the visual field, which have all been carefully studied.
But the aet of vision is infinitely more complex than the
simple perception of an object as oceupying a particular
position in the visual field. It involves complex judg-
ments and, above all, a constant comparison of present
visual impressions with the vast series of past visual im-
pressions, the accumulated riches of our life experience
which are stored up in a special eerebral area, the visnal
memory centre, oceupying the supra-marginal and angular
gyri. Derangements of this centre are evidenced by the
varions forms of mind-blindness. The objects are dis-
tinetly seen, but they convey no information to the indivi-
dual since they are no longer recognised by him. Word-
blindness and loss of memory for places and objects are all
simple varieties of mind-blindness. Clinical experience and
pathology teach that word-blindness or loss of the visual
memory of word symbols is due to a lesion in the visual

memory centre on the left side of the brain. In most
E
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cases of word-blindness there is no interference with the
other forms of visual memory such as those of places, of
objects, of form and colour. When there is complete
mind-blindness involving the loss of all forms of visunal
memory, it is probable that there is a bilateral lesion in-
volving the centres on both sides of the brain. In the
present case there is mnothing approaching to complete
mind-blindness ; but the loss of memory for places and the
striking failure of that necessary for his employment, in
addition to the peculiar derangement of the visnal memory
for letters, suggest the probability of some impairment of
the functional activity of the right as well as the left
centre. Nor is this supposition improbable when we con-
sider that many of the nervous disorders due to alcoholism
are bilateral, such as amblyopia and the ocular paralyses
which are sometimes met with., It is a familiar fact that
while aleoholism has a hurtful influence on the whole
nervous system, its toxic influence may manifest itself by
attacking specially some particular nerve or group of
nerves or even some particular bundle of nerve fibres.
That it also impairs the activity of the cerebral centres as
a whole is frequently shown by a general failure of the
mental powers, but here it also may exert its baneful
influence on some special cerebral area and produce a
temporary cessation of activity or derangement of that
particular centre. M. Michel Delines in an interesting
study® has called special attention to this fact. In the
case under consideration the visual memory centres seem
to have been specially attacked or, as suggested by Pro-
fessor Berlin, their connecting fibres.

The derangements of these visual memory centres have
niet with comparatively little study and are not generally
kuvwa, therefore the vast majority of sueh cases escape
observation, and lLence our comparatively scanty records
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CHAPTER 1V.

Worp- Witnovr LerTER-BLINDNESS.

In Chapter II., word-blindness was defined as ‘““a con-
dition in which with normal vision and therefore seeing
the letters and words distinetly an individual is no longer
able to interpret written or printed language.” It was
there pointed out that there are different forms which
ought to be clearly distinguished from one another. In
that chapter a case of letter- and word-blindness of
singular purity was recorded, the patient having com-
pletely lost the power of recognising all the written and
printed characters with whieh he was previously familiar
with the exception of Arabic numerals. In Chapter 1II.,
a peculiar disorder was described in which the patient's
power of interpreting written and printed language was
rapidly exhausted and to which the name dyslexia has
been given by Berlin. I have recently met with a third
variety of word-blindness, where the patient, still able
to recognise the individual letters of the alphabet, is yet
wholly unable to recognise or interpret the words com-
posed of combinations of these letters. As an excellent
example of this distinet variety of word-blindness the
following case is, I think, worthy of careful record and
consideration.

Case I.—A man, aged fifty-three years, on Sept. 7,
1897, came home from his business about 2 o’clock in the
afternoon saying that he did not feel well and had to give
up work in the morning as he could not see to read or
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write. Shortly thereafter, whilst sitting on a chair, he
became giddy, fell to the ground, and was unconscious,
but only for a moment. He soon felt all right again and
in the afternoon went out for a walk. In the evening
about seven o'clock without warning he had a severe
¢ epileptiform " fit with general convulsive movements and
complete unconsciousness for about an hour thereafter.
He remained in a dazed condition for about two days, but
gradually recovered and sinee then had been able to go
about. On the advice of his medical adviser he had kept
away from Dbusiness. Ever since the fit he had been
unable to read and his medical attendant, Dr, Charles
Whish, of Pollokshaws, brought him to me on Oect. 11,
1897, to ascertain the precise nature of the visual defect
which prevented him from reading. On examining him
with the ophthalmoscope, the only abnormal appearances to
be found in his eyes were slight radiate lenticular opacities.
These, however, were slight and situated at the periphery
of the lens, so that they could not interfere to any great
extent with the visual acuity, On testing him with the
distance types composed of separate letters he could read
the letters quite fluently, although his visnal acuity was
not quite up to the normal, being &. On testing him with
the reading test types composed of words and sentences, I
found he could not read when made to rely upon vision
alone. If allowed to spell out aloud each word, letter by
letter, he could read the words slowly and laboriously, just
as a child spells them out when learning to read. When
prevented from doing this he could not read words at all,
The only exceptions were in the case of a few short familiar
words such as *the,” “of,”" “to,”” &e. These he some-
times picked out with a certain amount of pride. On
asking him not to attempt any longer to read the words
but to read the letters only, he read them off fluently line
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after line. His diffienlties in reading words were precisely
the same with the largest as with the smallest test types.
On the other hand, he read the letters of the smallest test
types, Jaeger No. 1, without difficulty with suitable glasses.
He had precisely the same difficulty in reading written as
in reading printed words. On testing him with figures he
could read them rapidly and fluently, not only the indi-
vidual figures, but when combined into complicated groups
of thousands, hundreds of thousands, and millions, and
even in the form of very complex fractions. He could
write to dictation and copy correctly although he could not
read what he had written. The visual fields for white and
colours were normal. I eonversed with him on three dif-
ferent oceasions for about an hour each time and there was
not the slightest evidence of verbal aphasia or amnesia or
of any speech difficulty whatever. His wife, however,
informed me that since the fit he had occasionally for-
gotfen the names of old friends and customers, He had
also shown a disinclination to exert himself mentally,
being disinelined to talk much even with his intimate
friends. He was a man of the most regular habits, but
before his fit he had considerable mental worry. His
vessels were atheromatous. On the most careful examina-
tion no other symptoms were discoverable. The patient
was seen by me on three different occasions. On the day
preceding my last interview with the patient, there was a
history of a transient attack of tingling and paresis of the
right arm during a meal, so that he had for a short time
to use his left instead of his right hand. This rapidly
passed off and when seen on the following day there was
no trace of it. I gave it as my opinion that the inability
to read was not due to any ocular defect but to a lesion in
the visual word-memory centre situated in the angular and
supra-marginal gyri on the left side of the brain and
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supplied by a branch of the Sylvian artery, that the lesion
was either a small hemorrhage or more probably thrombosis
oceluding that branch of the Sylvian artery supplying the
ecentre,  Whether the lesion wonld remain stationary or
extend 1t was impossible to say. The patient was strongly
urged to abstain entirely from business so as to secure
absolute cerebral rest and iodide of potassinm was recom-
mended on the ground that there might be some specific
aftection of the cerebral vessels, although there was no
history or traces of past specific disease.

For the after-history of the patient, which will be given
very briefly, I am indebted to the kindness and courtesy of
his medical attendant. About a week after consulting me,
slight paresis of the right arm and leg and slicht para-
phasia began to manifest themselves. These symptoms
rapidly developed and within another week there was con-
siderable aphasia and well-marked right-sided paralysis,
the face being now involved as well as the arm and leg.
He complained greatly of pain on the left side of the head
When the aphasia was complete he was given block letters
in order to see if he conld not express his wants by means
of these. He gave them to understand by signs that he
recognised the letters, but could not combine them into
words. The aphasia and right-sided paralysis became
complete before his death, which occurred on Dee. 8, 1897,
about nine weeks after I saw him. There was no post-
mortem examination,

The feature of the case to which I wish to draw speeial
attention is the inability to read, which when I saw the
patient was the only symptom present, but which enabled
us to give a positive diagnosis that he was suffering from
organic disease of a special area of the brain, The dia-
gnosis of the true nature of the patient's inability to read
was not difficult. In the ordinary routine he was first
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examined with the distance test types composed of indi-
vidual letters and these he read without difficulty, showing
that visual acuity for distance was nearly normal. When
he was given the test types for near vision composed of
words and sentences he was unable to read them. This
inability to read was altogether independent of the size of
the types, being the same with the largest as the smallest,
For a moment this was somewhat puzzling. His ability
to read the distance types composed of imndividual letters
suggested the request that he should no longer attempt to
read the words but simply to name each letter succes-
sively, This he did with flueney, running through line
after line of the test types, beginning with the very
smallest, Jaeger No. 1. It was then clearly evident that
the inability to read printed or written words was not due
to any ocular defeet, but was a cerebral disorder of vision.
This defect forms a very interesting contrast to the first
case described by me, where the patient, having completely
lost the power of recognising printed and written char-
acters, was in the position of a child who has not yet
learned the letters of the alphabet. The present patient,
recognising the individual letters, but not being able to
combine these into words, was in the position of a child
who has learned the letters of the alphabet, but has made
no further progress. His inability was with words alone
and hence the ecase has been described as word- without
letter-blindness, The patient was able to read if he
was allowed to spell out aloud each word letter by letter.
The explanation of this is simple. He could recognise by
sight only the individual letters, but by spelling them out
aloud he appealed to his auditory word-memory in the
tempero-sphenoidal lobe, which enabled Lim to combine
them into the corresponding word. An analogous condi-
tion was presented by my letter-blind patient, who, unable
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by sight to recognise a single letter, could frequently do so
if allowed to trace it out with his finger on the table. He
was thus able to recognise the letter by reviving the
graphic-motor images of the letters, which are probably
stored iu a special centre in the neighbourhood of Broea's
convolution.

In many of the recorded cases of word-blindness the
precise nature of the defect is not stated, the reporter con-
tenting himself with the statement that the patient was
unable to read. In others the inability to read is compli-
cated with word-deafness, motor-aphasia, or verbal amnesia,
and from the proximity of all the cerebral centres con-
cerned in the expression or interpretation of langunage it 1s
easily understood how these complications oceur so fre-
quently, In such cases the problem is obseured by the
simultaneous involvement of a number of cerebral centres,
so that the precise significance of the ability to read is not
clearly seen, This peculiar form of word-blindness, how-
ever, does oceur altogether apart from any other defects.
In the present case the patient when seen by me presented
on the most eareful examination no other symptoms of any
interferance with his powers of expression or interpretation
of language. On looking over the recorded cases of this
variety of word-blindness I have met with two cases of
singular purity which will be briefly quoted as affording
farther typical and uncomplicated examples of word- with-
out letter-blindness. Swan DBurnett, of Washington,
records the following case in a very graphic manner and
with considerable detail.

Case II.—The patient was a clergyman, eighty-two
years of age. Three weeks before he was seen by Burnett
the patient had an attack of giddiness followed by three
general ** epileptiform ™ seizures within two days. During
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the intervals of these attacks he remained in a eondition of
stupor, but at the end of the third day became fully con-
scious and felt quite well with the exception of weakness.
He found, however, that he could no longer read and
therefore consulted Swan Burnett., On examination it
was found that there was no ocular defect. It was also
found that whilst he could read all the individual letters
with ease he was wholly unable by means of visnal im-
pressions alone to interpret written or printed words. Nu-
merals were read correctly and with ease. Burnett ob-
served that he read at once the amount of a eheque but
could not tell to whom it was drawn or by whom. He
could write either spontaneously or to dictation but was
unable to read what he had written. IHis mental faculties
generally and memory in other respects were unimpaired.
There were no other difficulties in the expression or in-
terpretation of language. All other retinal impressions
were correctly interpreted. The patient died from an
attack of pnenmonia about a year after he was seen by
Burnett. In the interval no essential change had taken
place in his eondition. His general mental faculties and
bodily health remained good until his fatal attack of pneun-
monia. His reading faculty, however, was never regained.
There was no post-mortem examination. Burnett remarlks:
‘“ This case seems to be one of alexia pure and simple,
No other faculty, so far as the closest serntiny and the
most careful examination could determine, was affected
except that of reading. This fact would seem to demon-
strate quite conclusively the existence of a ‘reading
centre’ separate and distinet from any and all other
centres,”

Mierzejewski® ecommunicated in 1890, at the September
meeting of the St. Petersburgh Psychiatrie Soeiety the fol-
lowing case of word-blindness,
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Case IIL.—A physician, aged fifty-six years, of delicate
constitution, infected with syphilis in his youth, suffered
for a long time from chronie nephritis. In January cedema
appeared and he had an uremiec comatose attack which
lasted four or five days. Two similar attacks, but of
shorter duration, appeared thereafter. Some time after
the third attack the patient observed that he had lost the
power of reading, although he could easily recognise the
letters. Mierzejewski on examination found that he counld
easily recognize every individual letter but could not unite
these into syllables or words. He wrote to dictation
fluently and correctly, but could not read what he had
written. He wrote preseriptions correctly but econld not
read them again. He copied writing without mistakes,
although he did not understand the meaning of the words
he copied. He recognised and read figures even when
they were combined in a complicated fashion., His visunal
acuity was normal and there were no abnormal appear-
ances in the eye. There were no disturbances of speech
whatever and his general intellizgence was unaffected. No
sensory or motor disturbances or any abnormality of the
reflexes could be discovered.

Mierzejewski claimed after a perusal of the literature of
word-blindness that his case was unique and that no case
of word-blindness had been previously deseribed in which
the patient’s power of recognising individual letters was
preserved intact. He proposed to ecall this new form of
word-blindness *¢ cmcitas syllabaris et verbalis sed non
litteralis.” This form had been deseribed, however, four-
teen years before Mierzejewski's paper. Schweigger” in
in 1870 recorded the following case.

Case IV.—A man, aged seventy-four years, had a slight
apoplectic attack with loss of consciousness and clonie
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spasms in the right arm but no paralysis. Shortly there-
after the patient lost the power of reading., Schweigger
found he counld recognise the individual letters but could
not read the words composed of these letters. He read
numbers with greater snccess but here also he made occa-
sional mistakes. There were no speech disturbances,
Fundus appearances were mnormal. There was right
homonymons hemianopsia. A few days after Behwelgger's
interview the patient sucenmbed to a fresh apoplectic
attack. There was no post-mortem examination. Schweig-
ger remarks that he had previously seen a precisely simi-
lar defect in another patient.

These cases, then, afford typical examples of a special
form of word-blindness which may sometimes appear as
an isolated cerebral symptom uncomplicated by any other
disorder in the expression or interpretation of language.
On analysing their salient features it will be found that all
present a striking agreement:—(1) they could read fluently
the individual letters, printed and written, but could not
interpret words composed of these letters; (2) they could
read figures both individually and when combined in the
most complex manner; and (3) they could write spon-
taneously and to dictation, but could not interpret the
words which they themselves had written, although they
could read the individual letters. How are these symptoms
to be explained ? This question will be answered most
clearly by discussing in succession each of these groups of
symptoms. In the second chapter it was pointed out that
clinical observation and pathology prove the existence of
two higher visual centres in the cortex of the brain, having
distinet but closely allied functions. There is in the ocei-
pital lobe, especially in the neighbourhood of the euneus
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and calcarine fissure, the centre for primary visual impres-
sions, the perceptive centre, the function of which is to
bring into the sphere of consciousness a mental picture of
the retinal impressions and through which we become
conscious of objects as oceupying certain posifions in the
visuul field. Lesions of this centre are shown by defects in
the visual fields. But there is in the angular convolution
and its neighbourhood another centre, where these sensory
impressions are received, retained and aceumnlated, the
visual memory centre. The intellicent recognition of any
object ean only be accomplished by a comparison of the
retinal impressions in the percipient centre with the visual
memories of past impressions stored in the visual memory
centre. Lesions of this centre are therefore evidenced by
mind- blindness in its various forms, that is, the individual
though secing the object distinetly is no longer able to
recognise it, having no visual memory or image with which
to compare it. In the preceding chapters the different
varieties of mind blindness have been discussed and it has
been shown that word-blindness 1s simply a special form
of mind-blindness. In right-handed people the visual
memories of letters, words and figures seem to be stored
in the left visual memory centre only. The lesions of this
left centre are evidenced by disturbances affecting only
these highly specialised visnal memories or images, leaving
in most cases quite unaffocted the more general visual
memories of form and colour, objects and places. The
inability to read in the c¢ases under consideration ean only
be intelligently explained by a lesion affecting this visual
memory centre for words and letters. We are apt to
forget that the power to read rapidly at sight has been
acquired only by long and laborions effort. The complex
cerebral processes involved in reading by prolonged prac-
tice are carried on with such ease and rapidity as to be
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removed from the sphere of conscionsness and transferved
to the mysterious region of unconsecious eerebration. When
disease disturbs the perfect adjustment of the elaborate
cerebral mechanism we may sometimes get a glimpse of
the complex processes which are constantly at work in the
great laboratory of the brain.

Let us analyse a little more precisely the cerebral visual
processes concerned in the act of reading. A clearer con-
ception of the processes involved will only be attained if
we consider the manner in which an individual learns to
read. The first stage is to store up in the visual memory
the individual letters of the alphabet and to learn to asso-
ciate these with their particular speech equivalent. When
this has been attained there is no difficulty in attaching to
any letter its particular speech equivalent as we have now
stored in our memory centre a visual image of each letter
which serves as a constant standard of comparison and
recognition. This power is aequired with comparative
rapidity, there being only twenty-six letters in our alpha-
bet, or taking capital and small letters fifty-two wvisual
images in all to be acquired. The next stage is to learn to
interpret by sight words made up of different combinations
of these letters and to associate them with their corre-
sponding speech equivalents. This ean only be accom-
plished by gradually storing up in the visual memory
centre the visual images of the different words. This is a
more formidable task and requires for its accomplishment
a prolonged period of time. At first the child reads by
spelling out each word aloud letter by letter, and thus by
appealing to his auditory memory gets the proper word ;
or he may simply be seen to move his lips, spelling silently
each letter and thus appealing to his memory of speech
movements or glosso-kinmsthetic memory, as it has been
called by Bastian. He has not yet acquired the visual
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images of words and therefore cannot yet interpret written
or printed words by sight alone. DBut by prolonged and
persistent practice he gradually comes to interpret printed
and written words simply by looking at them, or, to put it
in another way, he has now accumulated in the storehouse
of his visual memory the visnal images of words. When he
now looks at a printed or written word he ean instantly
interpret it by comparison with the word-image in his
visual memory without having recourse to his aunditory or
olosso-kinmsthetie memory, In short, he has now learned
to read by sight.

Now if by disease the visnal word-centre is completely
destroyed or if it is completely cut off from the primary
perceptive ceutres in the oceipital lobes, then the patient is
both word- and letter-blind. But if the destruetion is only
partial and that part of the centre in which are stored the
visual memories of letters remains intact, then the patient,
though still able to recognise the individual letters by
sight, will no longer be able to recognise and interpret
words because he has lost the visual memories of words
which he had aecquired by years of laborious effort. He
will be, so far as vision is concerned, in the same position
as a child who has only mastered the letters of the alpha-
bet but has not yet attempted to read words. He will be
able to read only by spelling out aloud each letter of the
word and thus appealing to his anditory memory. This
was precisely the condition of the patients in the cases
under consideration and this view of the eondition renders
intelligible the phenomena observed. This idea of the
grouping together of definite classes of visual images
within the visnal word-memory centre may at the first
glanee seem somewhat fantastic, but certainly the study of
clinical facts points strongly to this conclusion. How else
is the fact to be explained that all the patients referred to
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could read figures fluently, not only individually but when
combined in the most complicated fashion? In Chapter II.
a strong body of evidence was brought forward to prove the
complete functional independence of the visual memories of
words, letters and figures, for it was elearly shown by elinieal
facts that the visual memory for words and letters may be en-
tirely lost whilst that for figures is preserved intact. The
case at present under consideration with the others quoted
affords further proofs. How ean such complete funetional
independence be explained unless on the ground of ana-
tomical independence ? The visual mmemories of figures
must be preserved in a different area of the eerebral cortex
from the visnal memories of words and letters. DBoth
classes of visual memories, however, are lost simultane-
ously with such frequency as to make it highly probable
that they are deposited in adjacent areas of the cerebral
cortex, Similarly, since clinical facts eclearly show that
the visual memories of words may be entirely lost whilst
the visual memories of letters remain intact, we are driven
to the conclusion that these are deposited in different areas
of the cerebral cortex, but from the greater frequency with
which both are simultaneously lost it is evident that these
areas arve adjacent.

This view of the complexity of the visual word-centre
and of the arrangement within its area of distinet groups
of visual images not only explains such cases as we have
been considering, but renders intelligible those peculiar
cases recorded from time to time which, according to this
view, would be regarded as cases of partial destruction of
the centre. As examples of the curious partial forms of
word-blindness sometimes observed the following are in-
teresting. Bruns and Stolting™ have recorded a case in
which the patient’'s inability to read printed letters and
words was complete, but only incomplete for written cha-
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racters and for figures. Berkham® had a case in which
the patient was word-blind but not completely letter-blind,
being able to recognise some letters. Weissenburgh®
had a ease in which the patient was word-blind with the
exception of a few words, Micliel® quotes a case where
the patient could read the Gothic but not the Latin cha-
racters., Charcot* had a case where the patient knowing
French, German, Spanish, Latin and Greek lost the visual
memory of a few of the Greek and German characters
only. In Burnett's ease, in Mierzejewski's, and in my
own, the patients could write spontaneously to dictation
and copy although they could not read the words they
had written. In their recent investigations Dejerine and
Sérieux® " have shown that when the visnal word-centre
18 destroyed the patient can neither read nor write. He
is agraphic because he ean no longer call up in his mind
the visual memories of letters which are necessary to
stimulate the graphie motor centre. In these three cases
there was only partial destruction of the visual word-
centre, and the visual memory of letters was still preserved
intact, Hence these patients could all write. I observed
in my patient, however, that he wrote very slowly and
spelt out each word as he wrote it. He could revive only
the visual image of each letter and not the visual image
of the whole word. Hence his slowness in writing and his
necessity for spelling it out letter by letter.

With regard to the position of the visual word-centre,
this has been disecussed in a previous chapter. It was
there stated that although its boundaries have not heen
finally laid down, still a constantly inereasing pathological
experience tends to prove that the centre in which are
stored the visual memories of letters and words ineludes
the supra-marginal and angular convolutions both of
which belong to the inferior part of the parietal lobe. The

.
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visual word-centre like the speech-eentre is unilateral and
in right-handed people is situated on the left side of the
brain. This view is confirmed by a valuable collection of
cases at the end of an article by Starr on the pathology of
sensory aphasia.* In twenty cases where the patients
were completely unable to read, the angular or supra-
marginal gyri were found to be affected in fifteen, and in
the others the lesions were in the neighbourhood of this
area and therefore isolated the centre.

There ean be little donbt that this was the situation of
the lesion causing the inability to read in the case which
forms the subject of this chapter. The history of the case
is one of gradually extending thrombosis of the left Sylvian
artery with consequent softening of the brain, and this
was the opinion of the consulting physician who saw the
patient after the appearance of the right hemiplegia and
aphasia. The branch of the Sylvian artery supplying the
visual word-centre is distinet from that supplying Broea's
convolution and the motor areas for face, arm, and leg.
At the outset there probably was a partial blocking of the
main trunk of the left Sylvian artery, and hence the pre-
liminary symptoms. DBut the thrombosis had first bloeked
completely that branch of the artery supplying the angular
gyrus and its neighbourhood, and henee the purity of the
symptoms when the case was seen by me. Shortly affer-
wards the thrombosis extended to the branches of the
vessel supplying Broea's convolution and the motor areas,
and henee the aphasia and right hemiplegia. If part of
this visual word-centre received its blood from a different
source that part would escape destruction and this is pro-
bably what has happened in the ease under consideration.
Nor is this supposition improbable, as the posterior cere-
bral artery supplies a large part of the cortical area of the
occipital and temporo-sphenoidal lobes which are in the
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immediate neighbourhood of the word-centre. It will be
observed that in Burnett's case, in Mierzejewski's, and
in my own case the visual fields were normal. This is
strongly in favour of the lesion being a cortical one. In
sub-cortical lesions where the word-centre is simply cut
off from the percipient centres in the ocecipital lobes, the
word-blindness is nearly always accompanied by right
homonymous hemianopsia. This is due to the fact that a
subcortical lesion in the white matter of the left oceipital
lobe, so situated as to eut across the fibres passing from
both occipital lobes to the left angular gyrus, must also
involve the optie radiations passing to the left oceipital
cortex, and the patient will then be not only letter- and
word-blind but also exhibit right homonymous hemi-
anopsia. This 1s clearly exemplified and fully disenssed
in Chapter IL., where the patient was completely letter-
and word-blind and had right homonymous hemianopsia,
The complete absence in the present case of any defect in
the visual fields is thus in favour of the lesion being a
cortical one, an affection of the centre itself, as I have re-
garded it.

F 2
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CHAPTER V.

Lerrer- witnour Worp-Brinpxess,

In the preceding chapters on word-blindness and ifs
varieties certain views have been expressed which, in my
opinion, afford the only reasonable explanation of all the
varieties of this condition which are met with. My atten-
tion has been recently drawn to a rare form where the
patient is able to read words but not the individual leiters
of which the words are composed—i.c., letter- without
word-blindness,  Recorded cases of this variety are
excessively rare and my attention was specially drawn to
it by the occurrence of two cases in the Western Infirmary
of Glasgow. Since the ocenrrence of such cases forms
powerful clinical evidence in support of the views main-
tained in the preceding chapters, I have thought that a
critical examination of the visual phenomena manifested
in this little known variety—letter- without word-
blindness—would prove both interesting and instructive.
I have to thank Professor Sir William T. Gairdner and
Dr. James Finlayson for their kind permission to quote
their as yet unpublished cases and also to express my
great obligations to their assistants, Dr. James Carslaw
and Dr. John Love, who supplied me with every facility
for studying them. These cases were somewhat complex
and the following must not be regarded as in any sense a
complete report of them, but simply as very brief records of
the chief visual phenomena, that being the only aspect of
these cases which concerns us in the present paper,
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letters both written and printed. On testing him with
words, however, in a large number of trials it was quite
evident that he could read almost every word presented to
him, even words of ihree or four syllables and very un-
familiar ones, while at the same time he was quite unable
to name or point out a single letter of the word he had
just read. Such words as ¢ stethoscope,”  telescope,”
“ electricity,” ** infirmary,” &c., were read at once. The
word “ JOB " was read at once, but when the letters were
arranged “ OBJ " and he was asked to read them he could
not name a single one. The contrast between the fluency
with which he read the words and his inability to make
anything out of the individual letters was very striking.
Substantives he could make out much better than verbs
and could read them with the greatest fluency. Slight
intentional mistakes in spelling and even reversing letters
were not observed by the patient, who read the words just
as if no alteration had been made and did not seem con-
scious of anything peculiar about the word. Numerals he
recognised and named as far as “nine,” but not beyond
that, and only the Arabic numerals and not the Roman.
There was no amusia ; the patient could name and intone
correctly the signs of the new notation but could not nawme
them as letters of the alphabet. During his residence in
hospital the patient's power of reading words improved so
that when he was shown to the Glasgow Medico-Chirur-
gical Society on May 6, 1898, he could interpret corrcetly
any request in printing or writing and was able to read a
letter written by himself, He had been instructed to
educate himself by learning the letters of the alphabet
again, This was done but only with partial success.
When he left the hospital about three months after admis-
sion he was able to recognise some letters but only ocecas-
sionally and with many failures., He could write a few
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letters to dictation but he made many mistakes. On May
2, he wrote the following letter which he was able to read
afterwards :—

Dear Moraer.—Please send my clothes to-morrow and
my boots as I am getting on the grounds. I am keeping
better ; hoping you are well.

He addressed the letter quite correctly. On attempting
to write the alphabet from memory he wrote as follows :—
“a,b,c d,e1,j,h,mn,s uw,v,y,z" " and the follow-
ing letters being dictated he wrote as follows :—

Dictated b, wrote b. Dictated ¢, wrote e,
LE ¥ L E 1- 1 f {fitilEl]].
= p (failed), = d, wrote a.
N r (failed). i n (failed).

Numerous trials as to his power of writing and reading
individual letters were made, but the above may be taken
as a fair sample of the measure of success attending these
trials. While he failed with many of the letters, he wrote
readily words beginning with the same letters. In the
above frial he failed to write “ p,” “r,” or *“n,” but wrote
quite readily ¢‘pot,” *‘ Robert,” ¢ nail,”” and so on. He
left hospital at the end of May and has not been seen since
the above examination was made, so that nothing can be
sald as to his further progress.

As a parallel to this ease I will briefly quote a case re-
ported by Dr. Byrom DBramwell” selecting ouly those
features of it which specially interest us in the present
chapter.

Case II.—A man, aged sixty years, was suddenly seized

with loss of power of the right hand and arm and with aphasia
on Dee. 22nd, 1886. On March 9th, 1887, Lie came under
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observation with paralysis of the right hand and arm, con-
siderable motor aphasia but no word-deafness. There was
partial right homonymous hemianopsia. * The patient,”
says Dr. Bramwell, **is unable to recognise a single letter
of the alphabet; he can neither spontaneously name the
letter when it is shown to him nor ean he when the names
of the different letters are repeated aloud to him indicate
when the particular letter which he 1s asked to recognise
is named. He is unable to recognise figures either spon-
taneously or when they are named to him. Soon alter the
patient first came under my observation his wife, who
always accompanied him when he came to see me stated
that he was able to read and make out some things which
interested him in the newspapers. 1 paid very little atten-
tion to this statement, for it is well known that aphasic
patients who are utterly unable to read a single word not
unfrequently oceupy themselves with a book or a paper,
and appear to their friends to be intelligently interested,
Knowing that this patient was unable to read a single
letter of the alphabet I paid no attention to this statement.
When, however, his wife stated on a subsequent oecasion
that he had when walking in the cemetry read to her the
vames (with which, be it observed, he had not been pre-
viously acquainted) on some of the tombstones correctly,
and also that he had on another oececasion turned up and
pointed out in a guide-book the name of a landlord about
whose property they were talking, my attenticn was aronsed
and I found on investigation that the patient could read
many words the individual letters of which he was totally
ignorant of, even when they were named to him. Thus on
June 1st he read correctly the words which I had written
to him on a piece of paper, but he was totally ignorant of
the individual letters composing the words which he was
able to read and did not know them when they were
named."”
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Case IIT.—A case of somewhat similar character to the
two preceding ones but in which the letter-blindness was
not so complete has been recorded by Broca. Not having
been able to see the original report of this case I quote it
from DBrissaud's article on Aphasia.™ A patient may
suffer from letter-blindness and not from word-blindness
proper or he may be blind to words and not to letters.
While this is true, letter-blindness is, as a rule, accom-
panied by word-blindness, That letter-blindness may exist
without word-blindness is illustrated by a case reported by
Broca. This patient was attacked by partial letter-blind-
ness— that is to say, he had lost the visual memories of
some letters, He could read words, however, in which
were letters he did not know and one could change the
place of letters in a word or even suppress some without
his perceiving it.”

Case IV.—(Abbreviated from mnotes supplied by Dr.
James Carslaw).—On Jan. 18th, 1898, a young married
woman, aged thirty years, had a sundden attack of right
hemiplegia with aphasia. She was admitted to Professor
Sir W. T. Gairdner’s wards in the Western Infirmary on
Feb. 1st. She was found to be seven months pregnant;
she had a previous history of rhenmatism and the physical
signs of mitral obstruetion. She had right hemiplegia, the
leg, arm, and face being involved. There was complete
motor aphasia which remained persistent during her whole
stay in hospital, the patient only being able to say two or
three words on dismissal. There was no word-deafness,
There was complete word- and letter-blindness on admis-
sion, the patient being unable to recognise any word,
letter, or figure, printed or written. Irom this word.
blindness there was a gradual recovery and when tested
on June 8th, a month before her dismissal, she recognised
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all the words submitted to her and all the letters of the
alphabet and figures in any combination. From the
period of her admission the power of recognising words,
letters, and figures was very carefully tested from time to
time. These snccessive examinations elicited the remarkable
fact that there was not a simultaneous improvement in her
power of reeognising the various forms of printed and
written characters, but that she first acquired the power
of recognising numerals, then words, and last of all the in-
dividual letters of the alphabet. This progress will be
most vividly seen by briefly quoting extracts from the
ward journals bearing on this point. ¢ Feb. 1st: The
patient was unable to recognise any printed or written
words, letters, or fizures.,” ¢ I'eb. 22nd : If the page of a
book is read aloud to the patient she ecan follow with her
finger and point to the last word when a stop is made.
She fails, however, to detect intentional mistakes made
when reading. She ean pick out with her finger a word
lere and there. She cannot point out a single letter of
the alphabet except ‘a’ which she generally recognises
correctly. She now recognises the Arabie numerals.”
“ March 7th . The patient can now apparently understand
printed matter though some words seem to puzzle her.
She can follow with her finger as the page is read and
detect intentional mistakes fairly well. She ean now pick
ount a few letters of the alphabet but with very variable
accuracy., Arabic numerals are recognised at once both
mdividually and m combmation up to 100, but beyond
this she has dificulty.” 'The patient was now dismissed
owing to her approaching confinement and was read-
mitted in May. The next examination was made therefore
after an interval of about two months. * May 16th :
The patient recognises words correctly and easily. She
often indicates the recognition of the word by pointing to
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the corresponding object. She can with greater aceuracy
than before correct mistakes intentionally made in reading.
She does not, however, readily detect slicht mistakes in
spelling—e.q., ¢ chiar ' for chair—though she at once points
to the object indicated. The individual letters composing the
words are not, however, easily recognised, and when asked
to point out individual letters of the alphabet she makes
very many mistakes. She makes fewer mistakes with the
small letters than with the eapitals. She recognises Arabic
numerals correctly and quickly, and to higher figures than
formerly, but not Roman figures.” ¢ June 8th: The
patient now recognises printed and written words rapidly
and correctly. She quickly indicates with her finger any
intentional mistakes made in reading aloud to her. She
at once points to any word named. She ean now pick out
all the individual letters of the alphabet, both small and
capital. She recognises Arabic numerals in any combina-
tion and now also recognises Roman figures. In short she
has now regained the power of recognition of all the printed
and written characters with which she was previously
familiar.” The patient was dismissed on July 9th.

Case V.—As a parallel to this case where the patient,
completely word- and letter-blind, recovered the power of
reading words before letters I can quote briefly a case
reported by Dr. MacViear at a meeting of the Forfarshire
Medical Association on Feb. 4, 1898, The patient was
a young man, a painter by trade, who had received a fair
edueation. His head was struck forcibly against the edge
of a dresser on Dee. 27, 1897, the injury being over the
right parietal eminence. He suffered from symptoms of
concussion, and after recovery from this was unable to
read. He gradually improved and was able to read aloud,
and wrote to dictation short words before he could recog-
nise letters, He understood * written speech™ subse-
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quently to being able to read alond. He could read simple
sentences in fourteen days and numerals in nineteen days
after the injury. The lesion was supposed to be of the
nature of a hemorrhage due to contre-coup over the left
angular gyrus and poessibly affecting the supra-marginal
and posterior part of the third temporo-sphenoidal con.
volutions.

These five cases malke it quite clear that there is a dis-
tinet wvariety of ¢ letter-blindness " where the individual
thongh able to read words eannot read the individual
letters of which the words are composed. Recorded cases
of this kind are rare and Dr. Bramwell in narrating his
case remarks that he is not aware that such a condition
has been previously deseribed. The rarity of such cases,
however, is, I think, chiefly owing to the cireumstance that
when they do occur they are not recognised. The fact of
there being two in the Western Infirmary at the same
time forms a strong presumption that such cases are by no
means so rare as 1s commonly supposed. Such cases
escape observation because the patients are not accurately
tested as to their power of reading not only words but also
individual letters. If the patient ean read words the
examiner may not know the necessity of also testing his
power of reading letters and, conversely, if he finds the
patient unable to read letters he will probably take it for
granted that he is also unable to read words. 1If all
patients were carefully tested as a matter of routine, both
with words and individual letters, the number of recorded
cases belonging to this category would be rapidly in-
creased.

How are we to explain the, at first sight, startling fact
that these patients whilst able to interpret words could no
longer interpret the individual letters of which the words
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were composed ? In the preceding chapter I discussed at
length a class of cases exactly the converse of those at
present under consideration—viz., cases in which the
patients could read the individual letters but could not
recognise by sight the words composed of aggregations of
these letters. Both classes of cases are explained in pre-
cisely the same way. The fact of the existence of these
two definite classes of cases, the one being the complement
of the other, is the strongest possible proof of the correct-
ness of the views set forth in detail in the preceding chapter
where it was maintained that clinical evidence demon-
strated the complete independence of the visual memories
of letters and of words, and that this complete functional
independence could only be reasonably explained on the
assumption that these distinet groups of visual memories
are stored and preserved in different but probably contigu-
ous areas of the cerebral cortex,

The ability to recognise by sight the individual letters of
the alphabet is acquired by the individual in a compara-
tively short space of time, there being only twenty-six
letters in our alphabet, or double that number taking
small letters and capitals. At first we read words by
spelling them out letter by letter, and by thus analysing
the word into its constituents of letters and syllables.
Individuals who have not progressed beyond this stage—
i e., who read all words by analysing them into their indi-
vidual letters—would necessarily become blind to words if
they became blind to letters, DBut by years of persistent
labour and practice we gradually acquire and store up the
visual memories of words. When this stage has been
reached the individual reads not by analysing each word
nto its individual letters but by recognising each word as
a separate picture. The words cease to be for such an
individual simply a congeries of letters; each word is
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regarded rather as an ideogram, picture, or symbol which
suggests a particular idea. That this 1s the trune explana-
tion is confirmed by the facts observed in three of the
preceding cases,

In ecases 1, 8, and 4 slight mistakes in spelling, chang-
g the place of some of the letters, and even suppressing
a letter, were not noticed by the patient. In Case L., even
when one or two letters in a word were reversed—such as
“ LOVH " instead of LOVE—the patient did not seem to
notice anything amiss but read the word correctly without
making any remark. From these observations it is clear
that these patients recognised the words by their general
form alone. A slight alteration in one or two letters was
therefore not observable so long as the general form and
appearance of the word were preserved. In fact, these
individuals recognised a word just as they recognised a
landscape or a familiar face, by their general outline and
form, without resolving them into their constituent details.
It is, therefore, easily conceivable how such individuals who
have thus acquired by long and constant education the
power of reading words by sight, not phonetically but ideo-
graphically, ean lose the visnal memory of the individual
letters and yet retain the visual memory of words or, to
put it briefly, such individuals may be letter-blind without
being word-blind.

In previous chapters it has been pointed out that in the
visnal memory centres the visual images or memories are
arranged in definite gronps having a certain independence
of each other. The visual memories of objects, of places,
of forms, and of colours are deposited in different brain
areas from the wvisual memorvies of words, letters, and
ficures. Henee we have word- and letter-blindness oceur-
ring without the loss of these other forms of visnal
memory. Further, it was argued from the clinical evi-
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dence that the visnal word-centre (generally regarded as
oceupying the left angular and supra-marginal gyri) is
itself complex and that within it are stored different groups
of visual symbols—numbers, words, and letters—in quite
distinet but probably adjacent cerebral areas. In Chapter
IL., the complete independence of the visual memory of
numbers from that of words and letters was proved from
the clinieal evidence and the conclusion was drawn that
these must be deposited in separate cerebral areas.
Bastian,” in his recent admirable work on Aphasia, has
evidently adopted this view. He adds an important piece
of confirmatory evidence. ¢ Destruction of the visual
word-centre,” he says, “is the common ecause of word-
blindness. If there should be a separate seat for the
registration of numerals it is sugoested that its eseape
from damage would acecount in all probability for the pre-
servation of the ability to read and the ability to write
numerals. That this is the trne explanation seems all
the more probable becanse on rare occasions it has been
found that loss of ability to read and comprehend numerals
exists in the absence of word-blindness. One such case
has been recorded by Trousseau and another by de Capde-
ville in which there was a transitory defeet of this kind.”
Now precisely the same clinical evidence ean be bronght
forward to show the complete independence of the visual
memories of words and letters. In the preceding chapter
four cases of great purity were quoted and disenssed in
which the patients could read fluently individual letters but
not words. In the present chapter five cases are addueced in
which the patients could read words but not letters. The
clinical evidence therefore clearly indicates the complete
independence of these two groups of visual memories and
hence justifies the inference that these are deposited in
distinet areas of the cerebral cortex, This is precisely the
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chain of reasoning which led to the inference that the
numerals were stored in a separate cerebral area, and if
the reasoning is sound in the case of the numerals it is
equally valid in the case of the words and letters. Since
the visual memories of letters and words are usually lost
together it is highly probable that the areas in which they
are stored are contignous. When there is only partial
destruction of the centre and that part of the centre in
which are stored the wvisual memories of letters remains
intact, then the patient can read individual letters but not
words ; on the other hand, when the letter area is de-
stroyed and the part in which are deposited the word
memories is still functionally active, then the patient,
though he cannot recognise an individual letter, can re-
cognise words, just as in the cases under consideration in
the present chapter., When the destruction of the centre
is partial and irregular, part of each area being destroyed,
then the patient will be able to read some words and some
letfers, the extent of the ability to read being dependent
upon the extent of cerebral cortex within the centre which
1s still functionally active. The cerebral area destroyed
may be very irregular and hence arise those very peculiar
cases of which several examples are quoted in the second
and fourth chapters. In faect, the varieties are endless,
but the view here expounded is the only one which renders
all these varieties intelligible.

Case IV. affords a very striking confirmation of this view
that the visual memories of numerals, of letters, and of
words are stored in perfectly distinet though adjacent cere-
bral areas. The lesion in this case was almost certainly
an embolism, blocking up the left middle cerebral artery,
cutting off the blood-supply to the left motor area, to
Broea’s eonvolution, to the visual word-centre in the left
angular gyrus, and hence the symptoms, right hemiplegia,
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aphasia, and word-blindness. At the outset this patient
had lost the visual memories of all the symbols printed
and written—numerals, words, and letters—with which
she was previously familiar. That this is the condition
most commonly met with is easily understood, when we
consider that all these visual memories are deposited in
areas which though distinet are certainly close together
and probably contignous. It is only when a part of the
area escapes, that these cases are met with where the
patient retains some special group of visnal memories.
The vascular supply of the cerebral cortex is liable to
considerable variation. As a rule the visnal word-centre
1s supplied by a branch of the middle cerebral artery,
and here evidently this branch supplied the centre in its
whole extent, Hence the complete blotting out of the
visnal memories of numbers, words, and letters. In the
case narrated in the preceding chapter, the patient
lost only the word-memories and retained those of
figures and letters. Here part of the word-centre was
probably supplied by a branch of the posterior cerebral
and hence eseaped destruction. This variation of vascular
supply no doubt explaing many of the clinical varieties of
this defect which are met with. In the case under con-
sideration the visual word-centre gradually recovered its
funectional activity, probably by a gradual restoration of
the blood-supply through anastomosing channels. In the
gradual restoration to funectional activity of the centre the
outstanding feature is that the patient first gained the
power of recognising Arabic numerals, then words, and,
last of all, individual letters. I do not know of any more
convineing proof which could be brought forward to de-
monstrate that these different groups of visual memories
are deposited in distinet cerebral areas. If the centre was
siinply the general repository of these visual memories
G
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without any definite grouping or arrangement of them, then
there would have been a gradual simultaneous recovery of
numbers, words, and letters, which was not the ease. On
the other hand, if these three distinet groups of visual
memories are deposited in definite and distinet areas within
this centre, then as the blood-supply is gradually restored,
enabling the successive areas to resume their functional
activity, it is to be expected that the patient would regain
the different groups of visnal memories in successive order,
as actually took place in the case under consideration. Itis
to be observed that the order of recovery is not from the
simple to the complex, but that the power of recognising
words was recovered before the power of recognising letters.
This order of recovery was also observed in Case V. already
briefly quoted.

The order of events cannot therefore be explained simply
by a gradually increasing funetional activity of the centre
as a whole, nor do I see any other way in which the phe-
nomena observed can be intelligibly explained, than on the
ground of distinet areas within the centre being oecupied
with these different groups of visnal memories—numbers,
words, and letters.

In these pages an attempt has been made to give some
reasonable explanation of the phenomena observed in
the wvarious forms of letter-, word-, and mind-blind-
ness. The views set forth therein have been arrived at
by a minute analysis of cases observed, and by a eritical
study of the clinical observations of others. They have
the merit of simplicity and of rendering more intelligible
the varied and manifold phenomena met with in these
conditions.

Although there were no post-mortem examinations in
the cases coming under my own observation, which have
been recorded in the preceding pages, yet I think the
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careful analysis of the visnal symptoms is of considerable
clinical value. The cases recorded are for the most part
of great purity, that is, unaccompanied by derangements
of other centres such as the auditory and speech-motor
centres, which so frequently complicate the symptoms and
hence obscure to some extent the significance of the visual
derangement, It is particularly from a study of these
pure cases, that we can hope to attain a more precise
knowledge of the nature of the different disorders embraced
mm the term word-blindness. Pathology ean teach us
little apart from careful, thorough and correct eclinical
observation. In a large proportion of the hitherto recorded
cases of word-blindness with pathological examination, the
nature of the visual defect is recorded so vaguely that the
pathological examination loses mueh of its value. An
incereased and more widely diffused knowledge of the nature
and varieties of the cerebral disordervs of vision would lead
to a more precise, rigorous and comprehensive examination
of the symptoms during life, and consequently would give
any subsequent pathological examination a greatly in-
creased value.
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Surgeon to the Oxford Eye Hospital; Ophthalmic Surgeon to St. John's
Hospital, Cowley, etc.

NGTES ON THE MORE COMMON DISEASES OF
THE EYE. With test types, crown 8vo, 2s.

EDWARD J. EDWARDES, M.D. LOND.
Member of the Royal College of Physicians, London.
A CONCISE HISTORY OF SMALL-POX AND
VACCINATION IN EUROPE. Crown 8vo, 2s. 6d. neff.

W. D'ESTE EMERY, M.D., B.SC. LOND.

Clinical Pathologist to King's College Hospital, and FPathologist to the
Children's Hospital, Paddington Green.

IMMUNITY AND SPECIFIC THERAPY,
With illustrations, demy 8vo, 12s. 6d. neft.
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GEORGE M. GOULD, A.M., M.D.
IF

HE PRACTITIONER’'S MEDICAL DICTIONARY,
an illustrated dictionary of Medicine and allied subjects,
including all the words and phrases generally used in Medicine,
with their proper pronunciation, derivation, and definition.
Second Edition, illustrated, medium 8vo, pp. xxvi. + 1043, gilt
edges, rounded corners, bound in limp leather, 18s. neft.

II.

HE STUDENT'S MEDICAL DICTIONARY: In-

cluding all the words and phrases generally used in Medi-

cine, with their proper pronunciation and definitions, Eleventh
Edition, with numerous Illustrations, 8vo, 14s. neft.

IIL.

POCKET MEDICAL DICTIONARY, giving the Pro-
nunciation and Definition of the Principal Words used in
Medicine and the Collateral Sciences. Sixth edition, thoroughly

revised, containing 34,000 words. 32mo, 5s. mett, with Thumb
Index, 6s. 6d. neit.

————

C. GRAHAM GRANT, L.R.C.P. axp 8. EDIN.

Divisional Surgeon H. and Thames Divisions Metropelitan Police,
Surgeon Poplar Hospital, &c.

RACTICAL FORENSIC MEDICINE, A Police-
Surgeon's Emergency Guide. Second Edition, revised
and enlarged, fcap. 8vo, 2s. nelt.

DR. RICHARD GREEFF.

Professor of Ophthalmology in the University of Berlin and Chief of the
Royal Ophthalmic Clinic in the Charité Hospital.

ATLAS OF EXTERNAL DISEASES OF THE EYE,
for Physicians and Students. Only authorised English

Translation by P. W. Suepp, M.D., New York. With B84

Illustrations in colour on 54 plates, demy 4to, 42s. neft.

0. C. GRUNER, M.D. LOND., M.R.C.S., L.R.C.P,

Formerly Clinical Pathologist to the General Infirmary, Leeds, &c.

STUDIEE IN PUNCTURE FLUIDS. A contribution to
Clinical Pathology. With 5 plates (2 coloured), and other
Illustrations, demy 8vo, 7s. 6d.
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BERKELEY HILL, M.B. LOND., F.R.C.8.

Professor of Clinical Surgery in University College,

axp ARTHUR COOPER, M.R.C.S., L.R.C.P.
Consulting Surgeon to the Westminster General Dispensary, &c.
YPHILIS AND LOCAL CONTAGIOUS DISOR-
DERS. Second Edition, entirely re-written, royal 8vo, 18s.

— ————

JAMES HEI‘*IH"Ir HUHAN M.D.
Rush Medical College, University uf Chicago, &c.

ANDBOOK OF MEDICAL EUROPE. A Ready
Reference Book to the Universities, Hospitals, Clinics,

and General Medical Work of the Principal Cities of Europe.
With Maps, &c., crown 8vo, 6s. nett. [Fust publishad.

E. LUCAS HUGHES, M.R.C.S. ENG., L.R.C.P. LOND.

Formerly Clinical Aaslslant, C!Fhihalmic Department, Royal Infirmary,
-iverpool

SQUINT AND OCULAR PARALYSIS With a short
account of the Disturbances of Muscle Balance. With 53
Illustrations, demy 8vo, 6s. 6d. nett,

SURGEON-MAJOR GEORGE A. HUTTON.

Late Rifle-Brigade (The Prince Consorts Own); Honorary Organising
Commissioner, St. John Ambulance Association.

EMINISCENCES IN THE LIFE OF SURGEON-
MAJOR GEORGE A. HUTTON. With an Introduction

by R. Lawrton RoBErTs, M.D., ].P., Lecturer and Examiner of
the St. John Ambulance Association. With Portrait, cr. 8vo, 5s.

EMILIA KANTHACK.
(MRS. DE VOS55.)
HE PRESERVATION OF INFANT LIFE. A guide
for health visitors. With Preface by Dr. J. F. ]. SvkEs,
Medical Officer of Health, St. Pancras. Crown 8vo, 1s. neilf.

PROF. FEDOR KRAUSE, M.D.
Geh., Medizinalrat Dirigierender Artzt am Augusta-Hospital zu Berlin,

SURGERY OF THE BRAIN AND SPINAL CORD,

based on personal experiences, Translated by Prof. H.
A. HausorLp, M.D., Clinical Professor of Surgery, Bellevue
Hospital and New York University Medical College. Vol. L.
With 63 figures in the Text, 24 Coloured Plates, and 1 half-tone
plate, demy 4to, 25s. neit.

——r

J. WICKHAM LEGG, F.R.C.P.

Formerly Assistant Physician to Saint Bartholomew’s Hospital.

GUIDE TO THE EXAMINATION O THE
URINE. Seventh Edition, edited and revised by H.
LEwis Jones, M.D., Medical Officer in charge of the Electrical
Department in St, Bartholomew's Hospital. With Illustrations,
fcap. 8vo, 3s. 6d.
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LEWIS'S PRACTICAL SERIES.

In Demy and Crown 8vo Volumes, with Illustrations.

THE OPERATIONS OF AURAL SURGERY. By C. E.
WEST, F.R.C.S., Aural Surgeon, St. Bartholomew's Hospital, and
SYDNEY SCOTT, M.S., F.R.C.S. Assistant Aural Surgeon, St,
Bartholomew's Hospital, &c¢. With lllustrations, demy 8vo, 7s. 6d. net.

MIND AND ITS DISORDERS. A Textbook for Students
and Practitioners. By W. H. B. STODDART, M.D., F.R.C.P.,
Physician to the Bethlem Royal Hospital, &c. Second Edition, 125.6d. sct,

[Nearly ready.

ELIHIGEI:‘BE_.CTEEIQLCIGY AND HEMATOLOGY FCR
PRACTITIONERS. By W. D'ESTE EMERY, M.D., B.Sc. LOND,,
Clinical Pathologist to King's College Hospital, &c. Fourth Edition.
gs. od. net, [(Nearly ready.

DISEASES OF THE NERYOUS SYSTEM. A Handbook
for Students and Practitioners, By C. E. BEEVOR, M.D. Lond,
F.R.C.P., Physician to the National Hospital for the Paralysed and
Epileptic. 105 6d.

THE TREATMENT OF PULMONARY CONSUMPTION.
By VINCENT D. HARRIS, M.D. Lond., F.R.C.P,,and E. CLIFFORD
BEALE, M.A., M.B., Cantab,, F.R,C.P,, Phyzicians to the City of London
Hospital for Diseases of the Chest, &ec. 108, 6d.

THE SURGICAL DISEASES OF CHILDREN AND THEIR
TREATMENT BY MODERN METHODS. By D'ARCY POWER,
F.R.C.S., Surgeon to St, Bartholomew's Hospital. 10s. 6d.

DISEASES OF THE NOSE & THROAT. By HERBERT
TILLEY, M.D., B.S. Lond., F.R.C.5. Eng., Surgeon to the Ear and
Throat Department, University College Hospital. Third Edition, 148, net.

PUBLIC HEALTH LABORATORY WORK. By H. R.
KENWOOD, M.B,, D.P.H,, F.C.5, Chadwick Professor of Hygiene and
Public Health, London University, &e. Fifth Edition, 1os. ael.

MEDICAL MICROSCOPY. By FRANHK J. WETHERED,
M.D., M.R.C.P., Medical Registrar to the Middlesex Hospital. gs.

MEDICAL ELECTRICITY. By H. LEWIS JONES, M.A.,
M.D., F.R.C.P., formerly Medical Officer, Electrical Department, St. Bar-
tholomew’s Hospital. Sixth Edition, thoroughly revised, demy 8&vo,
125, Od. wel. [Nearly ready.

HYGIENE AND PUBLIC HEALTH. By LOUIS PARKES,
M.D., D.P.H, Lond. Univ., Lecturer on Public Health at St. George's
Hospital, and H. R. KENWOOD, M.B.,, D.P.H., F.C.S. Fourth
Edition, 125, 6d. nef.

MANUAL OF OPHTHALMIC PRACTICE, By C. HIGGENS,
F.R.C.5., Lecturer on Ophthalmelogy at Guy's Hospital Medical School,
&c. Second Edition, 7s. 6d.

A PRACTICAL TEXTBOOH OF THE DISEASES OF
WOMEN. By ARTHUR H. N. LEWERS, M.D. Lond., F.R.C.P,
Lond., Senior Obstetric Physician, London Hospital. Seventh Edition,
with Coloured Plates and new [llustrations, 12s. 6d. nef, [Fust onl.

ANESTHETICS: their Usaes and Administration. By
DUDLEY W. BUXTON, M.D.,, B.5., M.E.C.P., Administrator of
Anmsthetics at University College Hospital, &e.  Fourth Edition, 5. 6d.

ON FEVYERS: their History, Etiology, Diagnosis, Pro-
grnosis and Treatment. H‘il* A.COLLIE, M.D. 8a. 6d.

A PRACTICAL TREATISE ON DISEASES OF THE KID-
NEYS AND URINARY DERANGEMENTS. ByC.H.RALFE,M.A,,
M.D. Cantab., F.R.C.P , Physician to the London Hospital, 10s. 6d,

DENTAL SURGERY FOR MEDICAL PRACTITIONERS
AND STUDENTS OF MEDICINE, By ASHLEY W, BARRETT,
M.B. Lond., M.R.C.5., L.D.S., Consulting Dental Surgeon to the Lon-
don Hospital. Fourth Edition, 3s. 6d.

BODILY DEFORMITIES AND THEIR TREATMENT. By
H. A. REEVES, F.R.C.8, Ed., Senior Assistant Surgeon and Teacher of
Practical Surgery at the London Hospital. 8s. 6d.
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ARTHUR H. N. LEWERS, M.D. LOND., F.R.C.P. LOND.

Senior Obstetric Phﬁini?q to the London Hospital ; late Examiner in Obstetric
edicine to the University of London.

CAN{_'.:ER_ OF THE UTERUS: A Clinical Monograph on
its Diagnosis and Treatment. With 3 coloured Plates and
numerous Illustrations, 8vo, 1os. 6d. nett.

DR. PERCY LEWIS.

Hon. Medical Officer to the Victoria Hospital and Surgeon to St. Andrews'
Convalescent Home, Folkestone,

A MANUAL OF MEDICAL EXERCISES.
2nd edition, 16mo, enlarged, 1s. 6d. nett.

THOMAS LOGAN, M.D.
Licentiate of the Royal Faculty of Physicians and Surgeons of Glasgow.

VETERA ET NOVA, or extracts from the diary of a Medical

Practitioner; Biological Physics, Physic, and Metaphysics,
Studies and Essays. Edited by Quintin McLENNaAN, M.B., Ch.M.
Surgeon, Glasgow Royal Infirmary, &c., and P. HENDERSON
AITKEN, M.A., B.Sc.,, Litt.D. Demy 8vo, with Illustrations,
3 vols., 24s. nett.

W. HARRISON MARTINDALE, PH.D. MARBURG, F.C.S.
AND

W. WYNN WESTCOTT, M.B. LOND., D.P.H.
H.M.'s Coroner for North-East Finchley.

THE EXTRA PHARMACOPEIA.

Being the Fifteenth Edition of MarTINDALE and WEsT-
cort’s * Extra Pharmacopceia,” limp roan, 2 vols., feap. 8vo,
21s. nett. [Fust out.

1.
(EQALVARSAN"” or “606"” (DIOXY-DIAMINO-
ARSENO-BENZOL); its Chemistry, Pharmacy and
Therapeutres. With five illustrations, demy 8vo, 5s. neft.

W. HARRISON MARTINDALE, PH.D. MARBURG, F.C.S.

ORGANIC ANALYSIS CHART.
Limp roan, fcap. 8vo, 3s. 6d. netf,
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A. STANFORD MORTON, M.B., F.R.C.S. ENG.

Surgeon to the Moorfields Ophthalmic Hospital ; Ophthalmic Surgeon to the
Great Northern Central Hospital, &ec.

EFRACTION OF THE EYE; its Diagnosis and the
__Correction of its Errors. Seventh Edition, thoroughly
revised, small 8vo, 3s. 6d.

C. W. MANSELL MOULLIN, M.A,, M.D. OXON., F.R.C.S. ENG.

Surgeon and Lecturer on Physiology at the London Hospital, &c.

I

NFLAMMATION OF THE BLADDER AND
URINARY FEVER. 8vo, 5s.

11.

NLARGEMENT OF THE PROSTATE: its Treat-
ment and Radical Cure. Fourth Edition, 8vo, 6s.

111,

SPRAINS; THEIR CONSEQUENCES AND TREAT-
MENT. Second Edition, crown 8vo, 4s. 6d.

GEORGE R. MURRAY, M.A.,, M.D. CAMB., F.R.C.P.

Professor of Systematic Medicine in the Victoria University of Manchester ;
Physician to the Manchester Royal Infirmary; formerly Heath Pro-
fessor of Comparative Pathology in the University of Durham;
Physician to the Royal Infirmary, Newcastle,

DISEASES OF THE THYROID GLAND. Part I.,
MvyxEDEMA AND CRreTINISM. With numerous Illustra-

tions, demy 8vo, 7s. 6d.

WILLIAM MURRAY, M.D., F.R.C.P. LOND.

I.
ROUGH NOTES ON REMEDIES. Sixth Edition,
with new matter, crown 8vo, 4s. nefl.

II.

ILLUSTRH.TIONS OF THE INDUCTIVE METHOD
IN MEDICINE. Crown 8vo, 3s. 6d.
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G. OLIVER, M.D., F.R.C.P.
I.
TUDIES IN BLOOD PRESSURE: PHYSIO-
LOGICAL AND CLINICAL. Second Edition, revised
and enlarged, roan, rounded corners, fcap. 8vo, 4s. nett.

11,
A CONTRIBUTION TO THE STUDY OF THE
BLOOD AND BLOOD-PRESSURE. Founded on por-
tions of the Croonian Lectures delivered before the Royal
College of Physicians, London, 18g6, with considerable exten-
sions. With [llustrations, demy 8vo, 7s. 6d.

SIR WILLIAM OSLER, BART., M.D., F.R.C.P. LOND.

Regius Professor of Medicine, University of Oxford.

EQU&NIMITAS: With other Essays and Addresses to

Medical Students, Nurses and Practitioners of Medicine.
Third Edition, Reprinted. Post 8vo, 6s. neft.

KURRE W. OSTROM.

Instructor in Massage and Swedish Movements in the Philadelphia Polyelinic
and College for Graduates in Medicine.

ASSAGE AND THE ORIGINAL SWEDISH

MOVEMENTS ; their application to various diseases of

the body. Sixth Edition, with 115 illustrations, crown 8vo,
3s. 6d. neit.

STEPHEN PAGET, F.R.C.S.

Senior Secretary, Surgical Section, Royal Society of Medicine; Hon,
Secretary, Research Defence Society, &c,

OR AND AGAINST EXPERIMENTS ON ANI.
MALS. Evidence before the Royal Commission on
Vivisection. With an Introduction by the Right Hon. the EArL

or CroMER, O.M., G.C.M.G., G.C.B. Crown 8vo, 3s. 6d. neit.
[Now ready.

—

SIR RICHARD DOUGLAS POWELL, BART., M.D. LOND., F.R.C.P.

Physician In Ordinary to H.M. the King; Consulting Physician to the
Middlesex Hospital, &e.

axp P, HORTON-SMITH HARTLEY, C.V.0., M.A,, M.D. CANTAB,,
F.R.C.P.

Physician to Out-patients, 5t. Bartholomew's Hospital; Physician to the
Brompton Hospital, &c.

DN DISEASES OF THE LUNGS AND PLEURZE
INCLUDING TUBERCULOSIS AND MEDIASTINAL
GROWTHS. Fifth Edition, with 29 plates (6 coloured) and
other illustrations in the text, 8vo, 21s. neit.
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LOUIS BATHE RAWLING, M.B., B.C. CANTAB., F.R.C.8. ENG.

Surgeon, with charge of Out Patients, and Demonstrator of Practical and
Operative Surgery, St. Bartholomew's Hospital; late Senior Demonstrator
of Anatomy and Assistant Surgeon to the German Hospital, Dalston.

LAN DMARKS AND SURFACE MARKINGS OF THE

HUMAN BODY. Fifth Edition, demy 8vo, 29 plates
(mostly in colour), 5s. nett. [Now ready.

J. JAMES RIDGE, M.D., B.S.,, B.A.,, B.SC. LOND.
Late Medical Officer of Health, Enfield.

LCOHOL AND PUBLIC HEALTH. Second Edition,
crown 8vo, 2s.

FREDERICK T. ROBERTS, M.D., B.SC., F.R.C.P.

Emeritas Professor of Medicine and Clinical Medicine in University College,
Consulting Physician to University College Hospital, &c.

HE THEORY AND PRACTICE OF MEDICINE.
Tenth Edition, with Appendix, in 1 volume, with Illustra-
tions, large 8vo, 12s. 6d. neft.

BERNARD ROTH, F.R.C.S.
Orthopedic Surgeon to the Royal Alexandra Hospital for Sick Children, &c,

HE TREATMENT OF LATERAL CURVATURE
OF THE SPINE. Second Edition, with Photographic
and other Illustrations, roy. 8vo, 10s. 6d.

F. W. SAUNDERS, M.B.

STEPPING STONES TO HEALTH ON THE NILE.
Crown 8vo, 1s. nett, [Now ready.

G. E. SHUTTLEWORTH, B.A,, M.D. .
Medical Examiner of Defective Children to the Willesden Education C?m-
mittee and formerly to the School Board for London; Consulting Medical
Officer, g’atiﬂnnl Association for the Feeble Minded, &c.

ano W. A. POTTS, B.A., M.D. .
Consulting Medical Officer, National Association for the Feeble Minded;
Chairman of the After-Care Committee, Member Special Schools Com-
mittee, Birmingham; late Medical Investigator, Royal Commission
on Care and Control of Feeble Minded, &c.

MENTALLY-DEFICIENT CHILDREN: their Treat-
ment and Training. Third Edition, with 18 Plates and

other Illustrations, crown 8vo, 5s. netf.

EUSTACE SMITH, M.D., F.R.C.P.

Senior Physician to the East London Hospital for Children ; Consulting
Physician to the Victoria Park Hospital for Diseases of the Chest.

OME COMMON REMEDIES, and their use in Practice.
Crown 8vo, 3s. nett,
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LOUIS STARR, M.D.
Physician to the Children's Hospital, Philadelphia, &ec.

YGIENE OF THE NURSERY. Including the General
Regimen and Feeding of Infants and Children ; Massage,

and the Domestic Management of the Ordinary Emergencies of
Early Life. Seventh Edition, with Illustrations, cr. 8vo, 3s. 6d.

W. MITCHELL STEVENS, M.D., M.R.C.P.

Fellow of University College, London; University Scholar in Medicine
{London); Senior Assistant Physician to the Cardiff [nfirmary ; Consulting
Physician to the Roval Hamadryad Seamen's Hospital ; Lecturer in
Pharmacology in University College, Cardifl.

EDICAL DIAGNOSIS.
Medium 8vo, with 177 illustrations, several in colours,
including a coloured plate, 25s. neéf.

E. R. STITT, A.M., PH.G., M.D.
Surgeon U.5. Navy; Graduate London School of Tropical Medicine, &e,
PR&CTICAL BACTERIOLOGY, BLOOD WORK,
and Animal Parasitology, &c. Second Edition, g1 Illus-
trations, post 8vo, 6s. 6d. net.

SIR J. BLAND-SUTTON, F.R.C.S.

Assistant Surgeon to the Middlesex Hospital.

IGAMENTS: THEIR NATURE AND MORPHO-
LOGY. Third Edition, wood engravings, post 8vo, 4s. 6d.

SIR HENRY R. SWANZY, A.M., M.D., (Causa nox.), Pres.R.C.S8.1.

Surgeon to the Royal Victoria Eye and Ear Hospital, and Ophthalmic
Surgeon to the Adelaide Hospital, Dublin.

anp LOUIS WERNER, F.R.C.S.l., M.B., B.CH. DUB.
Ophthalmic Surgeon, Mater Miser Hospital, Dublin, &c.

A HANDBOOK OF DISEASES OF THE EYE AND

THEIR TREATMENT. Tenth Edition, with 231
Illustrations, g Coloured Plates, Colour Tests, &c., demy 8vo.
128, 6d. net. [Now ready.

ALBERT TAYLOR.

Member Royal Sanitary Institute; Sanitary Inspector, City of Westminster;
late Chief Sanitary Inspector to the Vestry of St. George, Hanover
Square, ete.

HE SANITARY INSPECTOR'S HANDBOOK.
Fourth Edition, with Illustrations, cr. 8vo, 6s,
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HUGH THURSFIELD, M.D., F.R.C.P,

Senior Demonstrator of Medical Fathn}lngv, 'it Bartholomew's Hospital ;
Assistant Physician to the Hospital for Sick Children, Great Ormond
Street, &c.

anp WILLIAM P. S. BRANSON, M.D., M.R.C.P.

Junior Curator of the Museum, St Bustholoméw's Haspltal Assistant
Physician to the Royal Free Hospital, &c.

EDICAL MORBID ANATOMY AND PATHO-
LOGY. Crown 8vo, 6s. neft.

- ——

E. W. AINLEY WALKER, M.A., D.M. OXON.,

Fellow and Praelector of Umversllﬂ' Eullege Gxiurd late Gnrdﬂn Lecturer
in Experimental Pathology at Guy's Hospltal &e.

HE GENERAL PATHOLOGY OF INFLAMMA-
TION, INFECTION, AND FEVER. Being the Gordon
Lectures for 1go2, crown 8vo, 4s. 6d. net.

—

HUGH WALSHAM, M.A., M.D. CANTAB.
Fellow of the Royal College of Phymmana Clnef Assistant in the Electrical

Department of St. Bartholomew's Hﬂﬁpltal: Senior Assistant Physician
to the City of London Hospital for Diseases of the Chest.

AND GEORGE HARRISON ORTON, M.A., M.D. CANTAB.

Medical Officer in charge of the X-Ray De artment St. Mary's Hospital, and
the Cheyne Hospital for Sick Children, &c.

HE X-RAYS IN THE DIAGNOSIS OF DISEASES
OF THE CHEST. With 18 specially prepared plates from
selected negatives, and other illustrations, demy 8vo, 6s. net.

R. PROSSER WHITE, M.D. EDIN., M.R.C.S. ENG.
Life Vice-President and Hﬂnurar}r Medical {]Eﬁcer Eoyal Albert
Edward Infirmary, Wigan.

ATARRHAL FEVERS, COMMONLY CALLED
COLDS: their Causes, Consequences, Control, and Cure.
With 3 plates, extra demy 8vo, 4s.

E. T. WILSON, M.B. OXON., F.R.C.P. LOND.
Physician to the Cheltenham General Hospital, &ec.

DISINFECTAHTS AND ANTISEPTICS: HOW TO
USE THEM. In Packets of one doz. price 1s., by post
1s. 1d. [ Thoroughly revised,

JOHN WYLLIE, M.D. GLASGOW.

L
ENINGITIS, SINUS THROMBOSIS AND AB-
SCESS OF THE BRAIN. Post 8vo, bs. 6d. nett.

IT.
TUMDURS OF THE CEREBELLUM.
Post 8vo. With illustrations, 4s. net,
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