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permission' of the Council of the Society) on Wednesday,

December 12, at 5.30 p.m., when the Report of the Directors,
and the audited accounts for the period from January 1 to
September 30, were received and adopted;
In addressing the meeting, the Chairman (Mr. J. B. Lawford)
said that the Directors felt well-pleased with the progress of the
Company up to date. In their judgment, the finaincial position
was sound, and the out-look encouraging. The list of subscribers
already exceeded their expectations, and he thought they were
justified in stating that the Journal had been an undoubted success.
In conformity with the Articles of Association, two of the Directors,
Sir Anderson Critchett and Mr. J. Gray Clegg retired from the
Board. Messrs. J. Herbert Parsons and W. G. Laws were elected
to the vacancies so created.

ABSTRACTS
I.-THE LAMINA CRIBROSA

Fuchs, Ernst (Vienna).-On the lamina cribrosa. (Ueber die
Lamina cribrosa.) Arch. f. Ophithl., Vol. XCI, Part iii,
I9I6.
Fuchs has been struck by the variety to be observed in the
amount of cupping in cases of glaucoma, irrespective of the severity
of the disease. Considering that the difference might be largely
due to variations in the anatomy of the lamina cribrosa, he set to
work to make a thorough examination of this structure in normal
and pathological conditions, and has published the results in this
paper.
It is almost impossible to do justice to such a painstaking and
compendious account in the space at our disposal, and without
reproducing the 48 excellent drawings and microphotographs which
go to illustrate it.
The paper is divided into six parts. The first part deals
with the clinical observations that led to the investigation. The
second and third describe the variations in the anatomy met
with in ten normal eyes (removed for recent injury). To differentiate the lamina from the retrolaminar stroma derived from the
optic nerve, he refers to the processes of the former as trabeculae
(" Balken "), and to the latter as septa (" Septen "). As the
trabeculae reach forward they become gradually more delicate, so
that the anterior limit of the lamina is less well defined than the
posterior. The anterior thinner part has been considered as
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morphologically derived from the choroid, while the denser posterior
part has been attributed to the sclera. Fuchs does not agree with
this, and points out that the choroid is separated by fibres
running up from the sclera at the side of the optic nerve. He
prefers to describe the structure as the scleral ring, while
admitting that it is partly formed of neuroglial tissue. The
margin of the optic disc, as seen ophthalmoscopically, is really
the anterior end of the pial sheath and should be described as
such. He notes as the most important point rnade out in the
normal arrangement of the structure, the close interconnection of
connective tissue and neuroglia. Although the two structures are
morphologically of quite different origin, and also show different
chemical nature, as evidenced by staining reactions, in situations
such as the one described they become closely intermingled and the
limit between the central nervous system and the mesodermal
element is less well defined. This is opposed to the views of Held
and other neurologists that the two structures are always definitely
separated by fine limiting membranes in which the glia fibres end
with broadened extremities. The scleral canal itself contains a
thick network of elastic fibres which mostly run a circular course.
From the scleral ring a considerable number of elastic fibres go to
the glial part of the lamina in several cases, but these are always
small and only go a short distance ; in other cases they are absent

entirely.

Great variations are to be found in the thickness of the lamina.
This difference arises in three ways: first, in length, second, in the
size of the individual trabeculae, and third, through the greater or
smaller number of the trabeculae which run from before backwards.
Fuchs classifies the cases into two types. Type 1.-The lamina is
formed through a row of short fibres running from before backwards,
which are mostly shorter than the breadth of the nerve bundles
that lie between them. Type 2.-The lamina consists of thick
connective tissue fibres, which in greater length run straight across
through the scleral canal, frequently without any break from the
wall of the scleral canal to the central vessels. In the first type the
spaces of the lamina and the transverse sections of contained nerve
fibre are rounded; in the second type the spaces of the lamina are
elongated. The number of lamellae which run from before backwards is very variable, and, as the thickness of the lamina depends
on them, they necessarily play the most important part in the
strength and resistance of the lamina to pressure. The thickness
of the lamina varied in the eyes examined from 025 to 075 mm.
The situation of the lamina depends on the position at which the
connective tissue trabeculae leave the wall of the scleral canal and
is a very variable one. Measurements to define this position must
be taken to the posterior crown, as this is the only accuratel1
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defined point. In the eyes examined this point was situated at a
distance from the inner surface of the sclera which varied from
028 mm. to 09 mm., the average being about 0 53 mm. In the
case of the deeply-situated laminae the structure is thicker. The
difference in the depth of the lamina explains the variations in
appearance to be found in atrophic cupping of the disc. Small
differences. in the thickness and situation of the lamina may be
observed at various parts of the same nerve. Such differences may
be acquired in cases of high myopia.
The fourth part deals with the conditions of the lamina at the
early stage of excavation. Suitable material for investigation of
-this point is best obtained from cases of secondary glaucoma, since
eyes are not excised in primary glaucoma until changes have gone
too far. The earliest change does not affect the whole lamina, but
only its anterior glial part. Later the glial septa entirely disappear.
So long as the connective tissue portion of the lamina maintains its
normal situation, the changes in the anterior glial fibres, together
with the disappearance of the nervous tissue, lying between them,
should give the picture of an increased physiological cup or vessel
funnel. It is at this stage that the difficulty of differentiating physiological from pathological cupping arises. Fuchs considers that the
destruction of the glial lamina always precedes that of the nerve
fibres. The fifth part is concerned with the condition of the lamina
when pressure atrophy is established and the lamina conspicuously
displaced. Here there are three main points to note. 1. The
presence of cavities. 2. The pushing back of the lamina into the
optic nerve trunk, which latter is thereby shortened, the shortening
being counterbalanced by a corresponding thickness. 3. The
increased volume of the nerve bundle. This is due partly to
increase in size in the individual fibres and partly to the development of vacuoles which become filled with fluid and give the
appearance of a diffuse oedema. At a still later period when the
optic nerve itself has become atrophied, it also becomes thinner
than before. Fuchs gives notes of five cases examined, in four of
which the surface of the papilla was depressed between 045 and
073 mm., and in the fifth only to a slight degree not reaching
completely to the edge. In none of these cases was the depression
due to the displacement of the lamina to any marked extent, but in
the main, to destruction of the glial part of the lamina and the
nerve substance. Fuchs did not find any evidence, contrary to
expectation, of any increased strength or thickness of the lamina to
account for its remaining in position, in fact in three of the cases
it was rather thinner than normal. He, therefore, considers that
there must be some other, at present unknown, factor in addition
to intra-ocular pressure and strength of the lamina to account for
its remaining in position. He says that the picture of excavation is
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first formed by the weakening and subsequent disappearance of the
glial trabeculae. The connective tissue trabeculae follow later.
If this occurs early, cupping is deep while there is still good sight
and but little alteration in the nerve head. If, however, it occurs
late, then, while the cupping remains shallow, and is mainly due to
atrophy of the nerve, the sight rapidly diminishes.
The sixth part treats of the alterations to be found in the texture
of the lamina as found in increased intra-ocular pressure. The
thickness of the lamina is due to the thickness of the individual
trabeculae and secondarily to the extent to which these fibres are
compressed. As was pointed out in the description of the anatomy
of the lamina, the anterior limit of this structure is, under normal
conditions, not well defined, whereas the posterior limit is well
marked. In glaucoma the reverse is the case, owing to the early
disappearance of the delicate anterior glial fibres, while the
posterior limit tends to fuse with the neuroglial septa. The
destruction of the anterior part of the nerve trunk as a result of
increased pressure, may go so far as to cause the disappearance
of even the' transverse neuroglial septa, as well as the contained
nerve substance. The lamina may become much thinned as a
result of the compression of its individual fibres and also through
the formation of spaces and rarefaction of the individual fibres, the
continuity of the lamina being always more and more broken up.
This'rarefaction is often secondary and preceded by a thickening
and sclerosing process.
Fuchs concludes that the usual process in raised pressure consists
in a sclerosis and thickening of the lamina, probably as a result of the
greater load it has to bear. This may either remain as a permanent
change or resorption may follow under the continued pressure.
E. E. H.
II.-THE AQUEOUS HUMOUR
(i) Magitot, A. (Paris).-The aqueous humour and its origin.
Ann. d'Ocnl/., Vol. CLIV, February, March, April, I9I7.
(1) This article by Magitot runs to about 100 pages of the Annales
and is of a most comprehensive character, dealing fully with various
phases of the literature of the subject, the references numbering 104,
and, further, with numerous personal investigations and experiments.
So exhaustive is the treatment of the subject that abstracting the
paper is not easy, but fortunatel'y the author gives a section on
observations and conclusions, and the following is derived mostly
from them.
The analysis of the experimental facts, the criticism of the
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published experiences, and his own personal researches lead him to
conceive of the eyeball as a closed space, with a tension of its own
of 25 mm. Hg., and traversed by arteries with a pressure of 70 mm.,
Hg., and by veins with a pressure of 40. The aqueous humour
which permeates the retina and which fills the anterior chamber
falls into the category of Mestrezat's " mineral sera," (cerebro-spinal
fluid and acoustic perilymph). The r6le of the aqueous is twofold:-first, a r6le optic and static, forming with the cornea the
anterior portion of the dioptric apparatus, and, secondly, in virtue of
its composition, a r6le neuro-protector. It mnaintains normally the
cellular excitability of the retina and very likely contributes to the
nutrition of the lens. One of the characteristics of the composition
of the aqueous is that it contains very little albumin and a very
great deal of sodium chloride, while serum and lymph contain
much albumin and less salt. This strong dose of salt which the
aqueous and cerebro-spinal fluid possess is one of the chief
reasons for setting aside all talk of "filtration " ; moreover, it
has furnished an argument to the partisans of the " secretory
theory." Mestrezat considers the particularly high percentage
of sodium chloride in the cerebro-spinal fluid as a proof
of dialysis-the result pure and simple and to be expected of
the natural exemplification of the laws of the dialysis undergone by
the cerebro-spinal fluid isotonic with the serum in spite of the
absence of colloidal substances. (This reasoning may be applied to
the aqueous humour.) On the other hand, possessing in considerable
number lymphatic sheaths to the vessels, the eyeball has no need of
the aqueous for its nutrition. Besides, the chemical composition
of the aqueous is against the provision of such. The lens alone
possesses a histological structure susceptible of being satisfied with
it, unless being formed once for all it might have no further need of
anything but a preserving liquid, which might explain its rapid
senescence. Having this in view, one cannot admit that the
aqueous humour is perpetually secreted or dialysed and constantly
eliminated. The experiments undertaken to demonstrate the
existence of a current are null and void, and Magitot considers he
has sufficiently criticized them. He does not wish to suggest that the
aqueous formed in the four-month foetus remains up to the death of
the individual. He admits that there is certainly an absorption
or resorption, but everything indicates that this renewal is very
slow. Without it one can only badly explain the persistence of the
anterior chamber in cases of complete seclusion of the pupil. This
resorption, so slow that it puts to one side all idea of a current,
takes place undoubtedly through the medium of the veins, as is the
general law in the organism (Hamburger). One may argue on the
mechanism, on the influence of pressure, on the role of the vascular
sheaths; it is none the less established that the " angle of discharge
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is a simple vte de l'esibrit. As to the replacement of this absorbed
aqueous it is useless to try for an origin either in iris or ciliary body.
The aqueous is secreted at the beginning of life by special neuroglial
cells, and later the quantity necessary to replace that absorbed is
without doubt dialysed by the other glial cell. These elements are
represented in the adult eye by the cells which possess all the exoplastic
prolongations, whether it be the cells of the Muller type, cells of the
spider type, cells of the ora serrata, or the clear cells which sheath
the ciliary body. There is no homologue in the eye of the choroid
plexus cells, with their grains of secretion, suggesting great
activity. The absorptive surface, reduced in the eye to the iris and
the angle, and may be the cornea, is minute compared with that of
the brain. In the adult a cellular activity seems necessary for the
cerebro-spinal fluid, and even in the eye during its formation; but
not in the adult formed eye. This function of the retinal neuroglial
cells explains certain facts incompatible with the existent theories.
It renders comprehensible by what mechanism the globes affected
with aniridia or congenital absence of the ciliary bodies, possess,
nevertheless, the aqueous humour, while it justifies equally the
scruples of certain authors, such as Angelucci, Wessely (whoHeidelberg, 1911-came to this conclusion from his experiments of
injecting biliary salts, or bile, into the vitreous of a normal rabbit
eye), and the others who think that the activity attributed either to
the iris or to the ciliary body, considered together or separately, still
smooths the doubts on their exclusive functioning, and makes one
call in the choroid as a possible source of the aqueous.
The chemical composition of re-formed aqueous indicates that it
is formed by a mixture of transuded serum, and a certain quantity of
aqueous, expressed by the spongy meshwork of the vitreous, and it
is not till long after, that aqueous, closely resembling the original, is
present. After mechanical or chemical irritation of the intact eye,
aqueous is found with slight albumin in it, due to a vaso-dilatation;
but this substance is rapidly eliminated, for excess of it interferes
with the retinal function. The sudden fall of pressure caused
by opening the anterior chamber leads to a transudation of
serum, but the consequently altered aqueous is in time replaced
by a true neuroglial aqueous. The experiments of Wessely, who
hindered the passage of these unwanted substances by the
subconjunctival injection of natural adrenalin or by Faradism of
the sympathetic, indicate that the vaso-constrictor action of this
product does not determine 'the complete flattening of the
vessels which become exsanguine, but merely hinders their walls
from distending to the point of allowing serum to transude. In
eyes thus treated Wessely finds the ocular tension returns quickly
to normal, but Magitot says the erectile tissue of the choroid can
compensate for the fall of pressure. The adrenalin affects chiefly
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the anterior segment, and only with more difficulty the posterior.
Wessely says that even after tapping, one obtains an unusual aqueous,
almost devoid of albumin, but Magitot thinks this comes merely
from the expressed spongy vitreous. The water tightness of the
partition formed by the iris applied to the lens and isolating physiologically the two chambers is not yet very convincing in a normal
eye; but in an eye tapped it becomes evident that the iris falls
forward under the pressure from behind, and this passage of fluid
occurs even in the cadaver, as noted long ago by Deutschmann.
L-wenstein in 1911, studying the viscosity of the intra-ocular fluids,
repeats the experiments of Wessely; but in spite of the feeble
quantity of albumin contained in the case of the adrenalised globe,
its aqueous had actually an increased viscosity, while that of the
vitreoils was still more increased but approached the normal.
All the facts seem to have been complicated designedly. The
first offenders are the clinicians who have wished to suit the facts to
their theories and to explain the origin of glaucoma, a process which
Magitot holds should be reversed, i.e., wve should study the physiological laws first, then the pathological. In his paper Magitot avoids
all mention of glaucoma, because he is much dissatisfied with the
premier position given to the unassailed, but by no means unassailable
theories of Leber. He strongly urges against any preconceived
theories on the subject, and advises a closer study of the aqueous,
and with that, a study of the normal intraocular pressure.
His conclusions concerning the aqueous are as follows:
First.-The primary aqueous humour is a true secretion. It is
formed in man from the third to the fifth month of foetal life, and
leads to the distension of the anterior chamber, previously represented by a slit. This aqueous arises from the neuroglial cells
which accompany the hyaloid vessels. These cells disappear after
having made their contribution, acting as veritable holocrine cells.
The aqueous imbues the fibrillary meshw-ork of the vitreous and the
anterior and posterior chambers.
Secondly.-The aqueous has a triple role, optic and static, neuroprotector, and lens-conserving.
Thirdly.-The normal aqueous possesses a composition very
different from serum and from lymph, and it does not contain any
colloidal substances. It resembles the cerebro-spinal fluid, is
hypertonic in virtue of its sodium chloride content, and, although
unable to nourish the nerve cells, it constitutes an excellent medium
for the conservation of energy.
Fourthly.-The normal aqueous is stagnant ir- a closed space,
and is not animated by any current, but it is probably subject to very
slow resorption, what is absorbed being replaced by the neuroglial
cells already detailed. In none of these elements is there any sign
of such activity as one finds in the choroid plexus, so that the
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aqueous is neither secreted nor transuded from the vessels, but is
certainly dialysed. The absence of objective cytological activity is
one of the best proofs of the lack of, or slight degree of, movement
implanted in this liquid, and of its low degree of renovation or
renewal.
Fifthly.-The passage of colloidal substances or of albumin in
the aqueous humour, is very clearly obtained by mechanical,
chemical, and physical excitations, due to the vaso-dilatations
allowing of a certain " transudation" of serum and of the substances which it contains. These substances, being detrimental to
good functioning of the retinal cells, are eliminated more or less
rapidly as foreign matter, but their disappearance does not imply
that the aqueous humour is eliminated in the same time as they are.
Sixthly.-The eye really possesses independent lymphatic
channels for its anterior and its posterior segments. These
lyrmphatics are represented, as those of the encephalic centres, by the
perivascular sheaths, but the lymph and the aqueous are two very
difterent liquids which do not come into direct contact and do not
mix themselves.
Seventhly.-The quantity of aqueous lost by tapping is replaced
by serum transuded from the capillaries, added to a certain quantity
of normal aqueous expressed by the meshwork of the vitreous tissue.
This serum will be eliminated little by little in proportion as the
slow work of neuroglial dialysis reconstructs a normal aqueous.
The length of time which passes till this goal is reached shows how
poorly these cytological elements are equipped to furnish the
quantity necessary to fill an artificially emptied chamber, not to
speak of providing a constant renewal, which would imply the
existence of a current.,
W. C. SOUTER.

(2) L6wenstein, A., and Kubik, J. (Pra.g).-Researches on the
measurement of the refractive index of the aqueous.
(Refraktometrische Untersuchungen des Kammerwassers.)
Arch. f. Ophthal., Vol. LXXXIX, Part ii, 1915.
(2) Lowenstein and Kubik publish an accoupt of their work in
estimating the index of refraction of the aqueous in rabbits under
normal conditions and also after the use of dionin, massage,
diathermy, artificially produced hyperaemia, subconjunctival injections of various sorts, intravenous injections of 10 per cent. sodium
chloride and of 10 per cent. dextrose, and removal of vitreous and
aqueous.
The difficulty of the investigation and the necessity for the
collaboration of two observers is insisted on. They come to the
following conclusions
" 1. The index of refraction of the normal aqueous in rabbits at a
temperature of 17.5°C is between 1.335385 and 1.335418.
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2. Prolonged instillation of cocain has no influence on it.
3. A brief forward luxation of the globe is also without influence.
4. Introduction of powdered dionin raises the refraction index to
an extent that is still conspicuous six hours later, but irritation by
calomel or sand is without efiect.
5. Subconjunctival injection of equimolecular solutions of about
equal dissociation, (NaCl 4 per cent. and KNO3 about 7 per cent.)
alter the refractive index to an unequal extent, and the eflect difters
also in duration.
6. Subconjunctival injection of physiological salt solution and of
distilled water cause a great rise in the refractive index.
7. Massage of the globe does not lower tension, but leads to
marked rise in the refractive index.
8. Superficial traumata, such as corneal abrasion, cauterisation at
the centre and at the limbus produce no eftect on the refractive
index.
9. Hot fomentations of 30 to 55 minutes''duration have a very
great eflect which, with the help of
10. Diathermy yield results of considerable duration.
11. Congestive hyperaemia produces a rise in the index.
12. Intravenous injection of NaCl (0.4 g.) raises the index.
13. Intravenous injection of 10 per cent. dextrose (20 c.cm.) leads
to no increase, nor does injection of distilled water, normal rabbit
serum, diabetic serum and coma serum.
14. Alterations in the blood pressure have no determinable efiect.
15. Loss of vitreous to the extent of 1.2 c.cm. produces a rise in
the index still apparent eight days later.
16. The aqueous of the dead rabbit has a refractive index of 1."
E. E. H.

III.-PRIMARY SARCOMA QF THE IRIS
Bell, George Huston (New York).-Report of a case of primary
sarcoma of the iris: with remarks. Traits. A mer. Ophthal.
Soc.., Vol. XV, 19I7, P. 14I.
Bell describes a primary melano-sarcoma situated at the upper and
nasal quadrant of the anterior chamber of the left eye of a man
aged 80 years. The tumour (of which a coloured 'illustration is
given) was 6 mm. in length and 3 mm. in breadth. V. hand
movements. Tenson 52. The eye was painful. During the
period, about one month, the patient remained under observation
the neoplasm had grown 1 mm. in all directions; the eye was more
painful; transillumination over the ciliary body gave no shadow.
Eventually the eye was enucleated seven months after the patient
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was first seen. Pathological examination showed that the growth
occupied nearly the whole of the upper nasal quadrant of the anterior
chamber, and that it had dislocated the lens downward, backward,
and outward. It had not invaded the vitreous chamber to any
considerable degree. On the other hand, it had attacked the ciliary
body and the ciliary processes, while a few cells had entered the
canal of Schlemm. It appeared to have originated from the iris.
The original iris vessels were present and in some places were
%videly separated. The sarcoma cells were mainly of the spindle type.
There was pronounced retinal oedema; the choroid was atrophic.
Bell expresses a strong conviction that when the diagnosis of
sarcoma of the iris is established, the affected eye should be removed.
Iridectomy should be done only as an aid to diagnosis.
S. S.

IV.-THE MULLER-BLASKOVIC'S OPERATION

Torok, Ervin (New York).-The treatment of detachment of the
retina, with special referenoe to Muller's resection of the
sciera. Trans. Amier. Op/ithal. Soc., Vol. XV (1917), P. 74.
According to L. Muller, the detachment in high myopia is due to
stretching of the choroid with atrophy and circulatory disturbances,
followed by a transudate. He endeavours to relieve the disproportion between the contents and the coats of the eyfball by
excising a piece of the sclera, although he attributes the beneficial
result of his operation (which he described in 1903) not to
diminishing the size of the eyeball but to relieving the tension of
the choroid, thereby improving its circulation and removing the
cauLses of a transudation between choroid and retina.
The main interest of Torok's communication centres around
eleven cases of detachment of the retina in which he performed
Blaskovic's modification of Muller's original scleral resection. Under
a general anaesthetic, canthotomy was performed, after which the
speculum was inserted and the conjunctiva incised above the
external rectus muscle. The conjunctiva was dissected from the
eyeball, and the external rectus seized. Two catgut sutures w%ere
inserted into the muscle, which were severed, between, them. An
elliptical area (about 20 mm. in length and 10 mm. in width) was
outlined with a scalpel on the sclera, the anterior border lying
behind the insertion of the external rectus and the posterior toward
the equator. The elliptical incision was carried half-way through
the thickness of the sclera and the superficial layers of the flap were
removed. Five sutures were now inserted from within outwards.
The posterior border of the incision was carried through the
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thickness of the sclera, care being taken not to injure the choroid.
The choroid was separated from the sclera and punctured. By
drawing the sutures together the anterior and posterior lips of the
scleral wound were united, and at the same time the scleral flap w-as
pushed into the pocket between sclera and choroid with the aid of an
iris spatula. The sutures in the external rectus were now tied, and
the wound of the conjunctiva was closed. Atropin was instilled, and
the patient put to bed, with both eyes bandaged, for eight days.
The scleral sutures were left in place, but the conjunctival sutures
were removed on tie sixth day. The reaction after operation was
very slight. The external muscle recovered its function within
about two weeks.
Torok had no permanent result in the six cases first operated
upon. These failures he attributes to defective technique, and to
the fact that he excised too small a piece of sclera, not larger than
10 mm. by 5 mm. In the present communication he gives details
of the remaining five cases. All were instances of myopic detachment,
and in three the other eye was blinded by the same condition.
The ages of the patients ranged from 28 to 47 years. They included
three males and two females.
S.S.
p

V.-APPRECIATION OF MOVEMENTS IN OCCIPITAL
INJURIES

Riddoch, George (London).-Dissociation of visual perceptions
due to occipital injuries, with especial reference to appreciation of movement. Brain, Vol. XL (1917), Part 1.
This communication by Riddoch goes to show, from the actual
records of war injuries to the occipital region, that movement may be
recognized as a special visual perception; that appreciation of
movement returns before an object as such is seen; that recovery
of vision for movement begins in the peripheral field; and, finally,
that the dissociations of visual perceptions are analogous to those
found in disturbances of somatic sensibility in cases of cerebral
injury as studied by Head and Holmes (Brain, 1912, p. 102). The
practical lesson is drawn that charts of the field for appreciation of
movement are of value as regards prognosis. The author hopes
that his results will demonstrate that the elementary visual
perceptions of light, of movement, and of an object are dissociated
in a manner similar to the dissociation that is known to occur when
sensory paths conducting primary somatic sensory impressions of
touch, of pain, of temperature are interrupted. His results lead
him to believe that were cerebral disturbances of the other " special "
senses investigated, they, too, would be found to show a close
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similarity to those of general somatic sensation. It has long been
known that the perceptions of light, of form, and of colour may be
dissociated when the visual area was injured; that movements of
the fingers may be recognized in the so-called " blind " field before
the fingers themselves can be detected; and that in certain cases
of transient hemianopia movement can be perceived before the test
object can be recognized as such; while Wilfred Harris (Brain,
1897, p. 307) observed this dissociation in patients where the lesions
were gross and recovery partial. But, so far as Riddoch knows,
hitherto the fields for movement have not been systematically
charted, nor has an attempt been made to enquire into visual
dissociations in the light of recent additions to our knowledge of
cerebral disturbances of somatic sensation.
The frequency with which patients with restricted visual fields
from occipital wounds declared that they could see " nothing " when
an object in the "blind" field was stationary, while they at once
became conscious of "something" moving when the object was
moved suggested to Riddoch the advisability of investigating the
field both for a moving and a stationary object, and, if possible, of
recording the observations separately on the charts. In carrying
out this idea, three methods of examination were employ,ed:
(1) the rough finger test; (2) the McHardy perimeter; and (3) the
Bjerrum screen; a 1 cm. square or circular white disk was used as
the test object, but the author has satisfied himself that in the
class of lesion dealt with in the present communication the same
dissociations and practically the same fields are obtained whatever
be the size of the test object, and whether it be black or white,
used against a black background.
Riddoch points out that although in the charts which accompany
the paper the respective fields appear to be sharply marked off one
from another, this is not strictly the case. There can be no doubt
that an area of variable size existed in-which the perception of one
stimulus merged into that of the other. The outlines of the fields
indicated the points at which the patient was definitely conscious
of the respective stimuli.
The second part of Riddoch's communication includes an
account of ten cases, of which nine show dissociation between
appreciation of rpovement and recognition of the object and one
does not. They Are divided into three groups:-(1) Cases showing
perception of movement in the affected field, in addition to some
perception of light (5 cases): (2) cases showing recovery of both
perceptions, although in different degree (4 cases); and (3) cases
where no dissociation or recovery of vision occurs (1 case).
The points made by Riddoch in this part of his paper may be
summarized as follows:--(1) In restricted visual fields from occipital injuries Nhere some
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recovery of vision occurs, the first visual stimulus perceived, which
can be recorded on a chart as a field, is movement.
(2) Recovery of vision for movement begins in the peripheral field.
(3) Appreciation of movement and recognition of an object are
always dissociated in patients in whom recovery of vision can be
demonstrated; the field for the former, which is the more primitive
perception, being the larger.
(4) In prognosis this dissociation is a valuable aid, for when it is
absent after a few months have relapsed no recovery of vision occurs.
(5) The relative sizes of fields are the same whether the test
object be black or white, used against a black screen, and whether
it be 1 cm. or 15 cm. in diameter.
Light and movement are the most primitive of all visual percepts,
and they would naturally be perceived first in a recovering blind
field. As recognition of movement is essential to animals both for
hunting and self preservation, it would consequently have a wide
field, and its recovery would begin in the periphery of the field.
Riddoch believes that the dissociations between the perceptions of
these primitive visual sensations are comparable with those found
from interruptions of somatic sensory paths, although he fully
recognizes the essential difference between the mechanisms of
production of visual perceptions and skin sensations, in that the
receptor of stimuli which originate the one react to objects at a
distance, while the receptors of stimuli which originate the other
react to objects in contact with the skin. The visual sense has become
highly specialized for the performance of particular functions, through
the special development of the receptors of the leading segments for
reaction to distant stimuli; yet clinically " the types of dissociations
can be compared with those of ordinary sensation in so far as they
result from disturbance at the higher physiological levels of the
respective afferent sensory systems."
The third part of the communication deals with visual orientation and stereoscopic recognition, and after describing and analyzing
a curious case where after a wound by a shrapnel bullet an officer
became blind in the left half field and lost his ability to orientate in
space things that he saw quite well, and lost stereoscopic vision.
Riddoch concludes that stereoscopic vision depends upon something
more than the possession of binocular vision and the ability to
appreciate differences in light and shade.
The fourth part of the communication deals with the situation
of the destructive agents, as bullets, fragments of shell, pieces of
bone, and depressed fractures in the cases already described by the
author. A description of the wounds, of the results of X-ray
examination, and of the appearance of the brain at operation are
given, together with the parts of the brain probably damaged.
Riddoch brings forward the following conclusions:
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(a) With regard to the appreciation of movement when an object
is oscillated in the so-called blind field.
(1) That movement should be given a place among the stimuli
which are recognized as originating visual preceptions.
(2) That light and movement are the first stimuli to be appreciated in a recovering visual field. And since the appreciation of
both returns Pari fassu and since the field for light cannot be
recorded on a chart, while that for movement can, the fields for
movement, charted at intervals, give the earliest indications of
recovering vision.
(3) That the presence of dissociation between the fields for
appreciation of movement and recognition of an object afford a
valuable aid in prognosis. In cases in which movement is perceived
in the affected field, there will be some return of vision; on the
other hand, where no movement is perceived after an interval of
some months has elapsed, the affected field will probably be
permanently blind.
(4) That recovery for the appreciation of movement begins at
the periphery of the field, and extends inwards toward central
vision.
(b) That the types of visual dissociation exhibited are analogous
to the dissociations of general somatic sense impressions described
by Head and his co-workers as occurring from cerebral injuries.
(c) That in certain of the cases a consideration of the probable
damage to the brain alon'g with the charts of the visual fields
yields facts which support the contentions of Holmes and Lister on
cortical representation of the retina.
(1) That macular vision has its centre in the posterior part of the
visual area.
(2) That the macula, like the rest of the retina, is not represented
bilaterally in the cortex.
(3) That the cortical centre for the peripheral zones of the retina
is in the anterior part of the area striata.
(4) That the superior quadrants of each retina are represented in
the upper, and the inferior quadrants in the lower part of each
S. S.
visual area.
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