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THE VISUAL CENTRES. 5

appreciable impairment of wvigion, whereas destruction of the
angular gyrus produces crossed amblyopia of a temporary
character. He reports two cases of successive lesion of the angular
gyri. In the one the first lesion induced crossed amblyopia, which
lasted four days. The eecond lesion, however, produced no ap-
preciable alteration. In the other the first lesion again caused
crossed amblyopia, which disappeared in two days, while the
second gave rise to lasting amblyopia. These results, which are
similar to those obtained by Yeo and myself, depend, no doubt, on
the degree of completeness of extirpation of the gyri.

I have already mentioned that my earlier experiments, as well
as those made by Professor Yeo, show that unilateral destructive
lesion of this gyrus caused temporary blindness of the opposite
eye, and that bilateral destruction caused for the time complete
blindnegs in both eyes. Though these results have been much
questioned, [ must insist on their accuracy. I have corroborated
the occurrence of apparently complete blindness of the opposite
eye, on destruction of the left angular gyrus in an animal which
I lately made the subject of experiment. In this animal I had
previously enucleated the left eye, so as to exclude all complica-
tions from this side. After removal of the left angular gyrus,
however, the animal, though otherwise well and in complete
possession of all its senses and motor powers, was evidently ab-
solutely blind. It responded to no test of vision; would not
budge from the spot, but when urged to move sprawled blindly
and helplessly. This condition lasted for several hours, during
which it was under observation. Nextday there were indications
of vision, but the animal had become so prostrated, the weather
being intensely cold, that it died before any further exact obser-
vations were possible. That lesions of the angular gyrus may
cause implication of the optic radiations is possible, but this re-
sult is neither necessary, nor would it account for complete loss
of vision in the opposite eye. The bilateral relations of the
angular gyrus account for the transient nature of the amblyopia
which results from unilateral extirpation, and, as in few of my
experiments was the destruction of this gyrus complete on one
side or the other, it occasionally happened that removal of the
uf-her gyrus soms time subsequently did not seem to impair vision
either on one gide or the other. When, however, the angular gyri
are completely destroyed on both sides, the animal, though for
the first three or four days absolutely blind, does not remain so
permanently, but it never regains normal vision. This also has







THE VISUAL CENTRES. a7

Schiifer is of opinion that this latter fact is due to absence of
vision in the antero-superior and lateral portions of the retinze.
I have lately carefully investigated the condition of vision in &
monkey in which I had completely destroyed both angular gyri.
There was no ptosis, the ocular movements were normal, the con-
junctival reflexes unimpaired, sensibility was intact everywhere,
and the motor powers were perfect, but, for four days at least, the
animal was evidently absolutely blind. When urged to move it
ran against every obstacle in its path, paid no attention to threats,
could not find its food, exeept by groping, and appeared insensible
to light flashed in its eyes. On the fifth day there were evidences
of returning vision. It did not now knock its head against ob-
stacles ; would not walk over the edge of the table; showed signs
of perception of light flashed in its eyes, and occasionally seemed
to wince when threatened. Vision gradually improved, but con-
tinued very imperfect, especially for minute objects, which it
rarely, if ever, seized quite precisely; groping at them with the
whole hand, and reaching short, or over, or to the side. It ap-
peared to see objects held above, below, and to either side much
better than those held in front of its eyes. Six weeks after the
operation my colleague, Professor McHardy, examined the amni-
mal, which was very docile, with me, testing every portion of the
visual field by pieces of apple suspended by a delicate thread. It
was concluded that vision was better in every part of the peri-
phery than in the centre. Ohjects held directly before the eyes
and at a little distance were apparently not clearly seen, and
never laid hold of with precision. The condition remained un-
changed for three months after the operation, similar tests being
from time to time applied, and with the same result. I noted
also that the animal, when examining any object, always held it
at full arm’s length from its eyes. The phenomena observable in
this animal were such as would be best explained by impairment
or loss of central vision ; for it is well known that when central
vision is lost or impaired in man, objects are better seen at a dis-
f.anm than close at hand, and less distinetly when the eyes are
Immediately converged on them. This is practically the condition
geen in this animal. The loss of central vision would thus ac-
count for the fact, noted by Schiifer in his animal, that objects
were better seen at a distance than near at hand ; and that Munk’s
animal could never place its fingers precisely on any small object
held directly in front of its eyes. There was certainly no indica-
tion, but the reverse, that the upper portions of the retinm wers












THE VISUAL CENTRES. 61

as yet been established; for, even after the most extensive
destruction of the occipital lobes, no portions of the retine appear
to be absolutely blind ; hence, even if we admit that the effects
of irritation probably indicate a special relation of the different
portions of the visual field to certain portions of the occipital
cortex, the relation, so far as we may judge by the facts of dis-
ease or experimental lesion, does not seem to be an exclusive
one,

It is true that in man we sometimes find, besides general hemi-
opic deficiency, partial, quadrant or sector-like, defects in the
upper or lower halves of the visual field. These appear, how-
ever, to be merely incomplete hemiopia, and oceasionally, as in
the case which I show you, an islet of subnormal visual acuity
may be seen in the defective half. The pathology of these sector-
like defects is a matter of conjecture. They have not been con-
clusively brought in relation with lesions of any particular por-
tion of the cortex, andthe probability is that they are dependent
rather upon partial lesions of the optic radiations than of the cor-
tical centres themselves, This was without doubt the pathelogy
in the case which I have alluded to, for the defect occurred in a
patient who had a sudden attack of hemiplegia accompanied by
hemianmsthesia and some affection of speech.

It is doubtful whether there are on record any cases of strictly
cortical lesions of the oceipital lobe proper, accompanied by
hemiopia, apart from direct or indirect implication of the optic
radiations. In most of the cases of hemiopia which have been
examined after death, in which the optic tracts, optic thalami, or
corpora geniculata have not been obviously diseased, the lesions
have been found in the medullary fibres of the posterior region,
vaguely or inaccurately called the occipital lobe ; or, if the cortex
has been mainly affected, the lesions have been multiple and dif-
fuse, and not confined to the occipital region. And in addition
to hemiopia, there have been hemiplegia, hemianssthesia, aphasia,
or other symptoms of implication of the cerebral tracts and centres
beyond those of the oceipital region.

Under my direction, my friend and pupil, Dr. Ewens, has col-
lected and analysed the majority, if not all, of the recorded cases
of hemiopia (with necropsies) depending on cerebral lesions which
have not obviously been of such a character as to cause indirect
and indefinite implication of other regions. Of 41 cases of hemi-
opia, 15 were from disease of the occipito-angular region, 2 were
cases of disease of the angular and supramarginal gyri only, 15

































































































































































































































134 CEREBRAL LOCALISATION.

It was first pointed out by Brown-8équard, and his observations
have been confirmed by Pitres” and Friedlinder,” that lesions
which induce hemiplegia of the opposite side also cause some
dimination in the energy of the movements of the limbs on the
same side. This is a result which we should expeet if each hemi-
sphere were in relations with both sides of the body,

The bilateral relations of each hemisphere, which exist to some
extent in monkeys and man, are, as we shall see, still more pro-
nounced in the case of dogs and the lower animals; and, in dogs,
as Sherrington has shown, bilateral degeneration from unilateral
cortical lesion is more commonly met with. This bilateral repre-
sentation accounts for a certain amount of recovery, even when
the motor centres of one hemisphere have been entirely destroyed ;
and this recovery extends more particularly to those movements
of the limbs which are more or less habitually associated with
those of the other side, and least of all to those which are more
independent and more volitional. Hence, in cortical paralysis,
the arm is more paralysed than the leg, and the distal movements
of the arm more than the proximal, These facts are of great im-
portance in reference to the hypothesis of the functional compen-
sation for the centres which have been destroyed by neighbouring,
or other, portions of the same cerebral hemisphere. It has now
been established beyond all question that cortical lesions of the
motor zone in man, if they are such as actually to destroy and not
merely push aside the grey matter of the respective centres, in-
variably cause paralysis of volitional motion in the related parts.
Such results have invariably followed, not only the destructive
lesions of disease but also surgical excisions of the cortical centres.
Not only does general hemiplegia result from lesions of the whole
of the Rolandic area, but limited legions cause limited paralyses, or
monoplegiz, of the face, arm, and leg, in precise correspondence
with the results of experiments on monkeys.

In the Gulstonian lectures on Localisation of Cerebral Disease,
which I had the honour of delivering in this College twelve years
ago, I brought before you a number of cases, collected from various
gources, in support of ‘these sfatements. Since then many others
have been recorded, all confirming the same; and the point has
now been considered g0 completely proved, that clinical observers
have practically ceased to record their observations.

Of 483 cases of cortical (including subcortical) disease collected

v T Archives de Newrologte, No, 10, 1583,
& Newrologisches Centrafblatt, No. 11, 1883





































































