Researches into the anatomy and pathology of the eye / by E. Treacher
Collins.

Contributors
Collins, E. Treacher 1862-1932.

Publication/Creation
London : H.K. Lewis, 1896.

Persistent URL

https://wellcomecollection.org/works/mjgzjur2

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/



































































Suspensory Ligament of the Lens. 3

velopment. The fibres of the lens, instead of developing
in the normal way, filling and rendering tense the capsule
in which they are contained, had undergone retrogressive
changes, and had left the capsule lax and wrinkled.
Whether this was the result of the persistence of the
hyaloid artery, or whether it had persisted as a result of
changes in the lens, I am unable to determine. Anyhow,

F16. 2.—Section of eye represented diagrammatically in fig. 1. The de-
veloping fibres of the suspensory ligament are shown stretching between the
ciliary processes and the lens capsule.

as the result of the lax condition of the capsule, the fibres

of the suspensory ligament do not appear to have become

stretched to their usual extent, and hence exhibited all

stages of delayed development. The ciliary processes

were in places nearly in contact with the sides of the

lens; adhesions stretched between them composed of
B 2




4 Anatomy and Pathology of the Eye.

spindle-shaped cells (fig. 2), and in other parts of fibres
like those of the suspensory ligament with nuclei lying on
them (fig. 3). These fibres, as they approached their in-
sertion into the ciliary processes, became thicker, and
some of them were there composed of several layers of
elongated cells, which gradually merged into the unpig-
mented cells covering the ciliary processes.

F1o. 3.—Section of eye represented diagrammatically in fig. 1. The fibres
of the suspensory ligament are shown in a more advanced stage of develop-
ment than in fig. 2,

The appearances shown in these specimens suggested
that the fibres of the suspensory ligament were originally
cellular adhesions passing between the sides of the lens
and the ciliary processes; that as the eye grew these
adhesions became stretched, and lengthened out into
fibres with nuclei on them ; and that ultimately the nuclei
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16 Anatomy and Pathology of the Eye.

the capsule at its margin spread in between the opaque
part and the unaltered lens substance, so that in an
anterior polar cataract which has existed for more than
seven months, a layer of cells is seen between the opacity
and the lens substance continuous with those lining the
capsule elsewhere (fig. 5). Later still—that is, after several

CAFSULE
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Fia. 6.—An anterior polar cataract of eleven years formation. A com-
plete layer of hyaline capsule lined by cells is shown behind the opacity,
and a hyaline layer in front of it.

years—a layer of hyaline capsule is found separating the
opacity from the lens substance in addition to the layer
of cells, so that at the margin of the opacity the hyaline
capsule seems to split into two divisions—one going in
front of it and the other, with a layer of cells lining it,
behind it (figs. 6 and 7).

Presumably the newly formed layer of capsule is a
deposition from the cells; and if the capsule cells are in
a pathological condition capable of producing a layer of




























s |




























34 Anatomy and Pathology of the Eye.

general disturbance of nutrition the lens might become
affected after birth, so that the nucleus, which is furthest
removed from the nutrient supply, would shrink. Shrink-
ing of the nucleus is what seems to occur first in the
formation of zonular cataract, fissures, vacuolation, and
degeneration following, between it and the cortical layers
from which it contracts.

In support of such a view of the origin of zonular
cataract are the cases in which they are found to arise
as the result of what may be called purely intraocular
causes. Grife had one caused by iritis and synechiz ;
Becker one following a perforating ulcer of the cornea,
and Schirmer describes the case of a women aged 27
who had ulcerative keratitis ending in staphyloma and
increased tension; the lens in whose eye had an anterior
polar cataract separated by some clear fibres from a
second opacity near the anterior pole, and within this
again a zone of opacity enclosing a clear nucleus. I have
met with a case very similar to this last. It was that of
a boy aged eight months who had had ophthalmia neona-
torum and ulceration of the left cornea, which subse-
quently became leucomatous and staphylomatous. His
right eye at the time of excision was quite healthy. In
the left after excision some white fibrous tissue was seen
to stretch between one side of the lens and the ciliary
processes ; there was an opacity at the anterior pole of
the lens and also a zone of opacity in it, enclosing a clear
nucleus ; at the posterior part of the zone of opacity,
there was a white streak.

There seems no evidence of any connexion between
zonular cataract and congenital syphilis. The defective
condition of the enamel of the teeth so frequently asso-
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Fibrous Membranes behind the Lens. 39

cataracts, are due to the existence of these fibrous mem-
branes, the possibility of the presence of which should
be borne in mind in advising any operation for their
removal by forceps.

The next case which I shall briefly relate is somewhat
similar to the last. The patient when aged nine months

Fic. 8.—Microscopical appearance of a lens with a congenital defect at

its posterior pole. (¢) points to the capsule which is absent for some dis-
tance posteriorly, the gap being filled with a mass of nucleated fibres.
(k) points to heemorrhages in the lens substance, in front of the nucleated
fibres.

was brought by her parents to the hospital, because they
had noticed since she was three weeks old a peculiar ap-
pearance in her right eye. On examination a grey reflex
was seen at the posterior part of the lens with a large
hemorrhage on its surface ; the eye was thought to con-
tain a gliomatous growth of the retina and was accord-
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52 Anatomy and Pathology of the Eye.

(fig. 14). It is of more frequent occurrence than detach-
ment of the whole of the pigment epithelium from the
stroma of the iris, for the anterior layer, like the pigment
epithelium in the posterior parts of the eye, has firm

F1G. 14.—Bmall cyst situated between the two layers of pigment epithe-
lium on the back of the iris, from an eye which contained a melanotic
sarcoma of the ciliary body, and in which the iris was swollen and
wedematous,

F1G. 15.—Microscopical appearance of the anterior half of an eye with a
cyst situated between the two layers of pigment epithelium on the posterior

surface of the iris.
¢. Cyst. m. Inflammatory membrane in pupil. [ Lens. r. Detached

retina.









Ectropion of Uveal Pigment of Iris. 55

the result of glaucoma, is sometimes also a congenital
condition, and may give rise to a raised pigment nodule
at the pupillary border. The arrangement of the pigment
epithelium at the pupillary margin of the iris of a horse is
very peculiar.

The pupil of the horse is oval in shape, and projecting
from its margin on one side is an irregular, nodulated,
deeply pigmented mass, continuous with the uveal pig-
ment layers on its posterior surface. In the eyes I have
dissected this mass measured on an average 8 mm. in

Fie. 17.—Section of a horse's iris, showing the prominent mass of pig-
mented epithelial tissue at its pupillary border.

length, 3 mm. in width, and 3'5 mm. in height. In un-
bleached sections of it, little can be made out of the ar-
rangement or shape of the cells of which it is composed.
It is very cavernous, and blood-vessels are seen coursing
through it, continued on from those in the stroma of the
iris (fig. 17). Bleached sections show the mass to be
made up of flattened epithelial cells, which line and

form columns between numerous, variously sized, cir-
cular spaces.



























6o Anatomy and Pathology of the Eye.

by a basement membrane. The inference that they are
glands concerned in the elaboration of the aqueous
humour and nutrient fluid of the vitreous seems to me
irresistible.  There is no evidence at present to show
to what extent they are concerned in it; that they
are the sole source of these fluids seems improbable,
from their absence in rabbits’ eyes and from the fact that
epithelium similar to that lining the glands covers the
rest of the ciliary processes. I first pointed out the
existence of these gland-like processes of the pigment
epithelium of the ciliary body in March, 1891. Greef,*
who has since written on the subject, seems to think
I referred to the recesses between the ciliary processes in
speaking of glands, but can only have done so by fail-
ing to have read carefully the description I gave of them.
Mr. Griffith,t in a criticism of my work read before the
British Medical Association in 18g4, agrees that the an-
terior group of processes are glandular in character, but
considers that the posterior—those situated in the non-
plicated portion of the ciliary body, which he finds are not
always present—are really only rucks in the pigment epi-
thelial layer due to alterationsin the state of contraction of
the ciliary muscle. The objections to this view of their
nature are: (1) that when present they are distinctly tubu-
lar; (2) that there are no half stages between a distinct
tube and a single row of cells; and (3) that I have found
them present in some and absent in other perfectly
healthy eyes, hardened and prepared in precisely similar
ways. Iamat a loss to explain their absence in some
eyes and presence in others. The anterior group of pear-

* © Report of Heidelberg Ophthalmoscopical Society," 18g3.
4+ * Dphthalmic Review," vol. xiii., p. 247.












64 Anatomy and Pathology of the Eye.

the lining membrane on the back of the cornea is unlike
that of a serous cavity, which consists essentially of a
layer of endothelial cells with blood-vessels external to
them. Perhaps the most striking difference between the
aqueous chamber and the serous sacs is that the former
is a cavity containing fluid, while the latter in the normal
state are only potential cavities whose walls are lubricated
with fluid. Dr. Carmichael of Dublin, relying on this
supposed analogy and on the apparently beneficial effect
which turpentine administered internally had on cases of
peritoneal inflammation, recommended the administration
of the same drug when the supposed lining serous mem-
brane of the aqueous chamber was the seat of disease.
This treatment is still prescribed by some surgeons even
at the present day.

Besides the glands and secreting area of the ciliary
body being primarily affected by a catarrhal inflam-
mation, they may also become secondarily involved by
inflammation starting in other structures of the eye; or
in the course of a general disease in which the uveal
track is implicated the ciliary body may be the first part
to be inflamed. In sympathetic ophthalmitis the early
symptoms are similar to those described as typical of
“ aquo-capsulitis ” or ‘“ serous iritis.” The most striking
and constant change revealed by the microscope in eyes
affected with sympathetic ophthalmitis is the presence of
groups of round cells scattered throughout the uveal tract.
It can be easily understood that such an inflammatory
nodule occurring in the situation of the glands of the
ciliary body would cause the exudation of inflammatory
products from them, which would be partly carried for-
wards into the anterior chamber and partly effused into
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better than quote a description of this condition which
has been given by Alt,* and with which my own ob-
servations quite coincide. Speaking of plastic cyclitis
and cyclitic membranes, he says:—‘ Meanwhile the
cells of the uveal layer have also undergone prolifera-
tion. The whole layer appears very much thickened,
and grows into the cyclitic membrane in an irregular
way. We also observe, however, frequently a more
typical kind of proliferation of the cells of the uveal
layer in the shape of cylindrical tubes, which grow into
the cyclitic membrane and give off branches. In longi-
tudinal and transverse sections these tubes appear like
the glandulz tubulosz, or the epithelial cylinders of epi-
thelioma. The cells of these tubes are either free of
pigment or pigmented. Their shape and arrangement
with their branches have given some writers (Schieff-
Gemusens) the idea that they were blood-vessels whose
walls were filled with pigment. Specimens in which the
blood-vessels have been injected with a coloured fluid,
however, plainly show that they are different from blood-
vessels. They appear, as stated, just like glands or epi-
thelioma cylinders. Not all the cells originating by
proliferation from the uveal layer are pigmented, and I
am even convinced that the young cells of this layer are
at first always unpigmented and form their pigment only
later on. For this reason we find in cyclitic membranes
the same tubular formations without any pigment at all,
which can nearly always be traced backwards to a pig-
mented cell tube or the uveal layer itself.” He gives
woodcuts showing these cylindrical tubes.

= u .ectures on the Human Eye;" p. 106.
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In March, 1893, Messrs. Badal and Lagrange* re-
corded a case which they described as a primary car-
cinoma of the ciliary body. The patient under their
care was a boy aged eight years. A peculiar appear-
ance was noticed in his left eye soon after birth. When
about five years old it became quite blind, and shortly
afterwards commenced to enlarge. At the time of ex-
cision. it was injected, there was a staphylomatous con-
dition in the ciliary region, and by oblique illumination
a rose-coloured reflex was obtained. A year after ex-
cision the child was in good health, and there was no
sign of recurrence. Pathological examination revealed a
new growth confined to the ciliary region, and consisting
of two unequal whitish nodules placed alongside each
other. Microscopically the growth was seen to be com-
posed of (1) regular tubules with a central lumen lined by
a single layer of cylindrical epithelium; (2) similar tubules,
filled with proliferating epithelial cells; and (3) collections
of atypical and deformed epithelial cells grouped and
separated by thin strands of connective tissue.

At the December meeting of the Ophthalmological
Society in 1893 I showed a primary tumour of the ciliary
body exhibiting glandular structure. It was removed by
Mr. Rockliffe, who sent it to me for examination. The
patient was a woman aged twenty-eight years; for six
“months she had noticed failure of vision in the eye, but
it had only recently become inflamed and painful. Her
health otherwise was quite good, and she had no sym-
ptoms of growths in any other part of the body. On
section of the tumour the anterior part of it was seen to
be deeply pigmented ; the posterior part was devoid of

* ¢ Archives d'Opthalmologie,” 1892, p. 143.
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78 Anatomy and Pathology of the Eye.

—

ral separate clumps of epithelial cells deep in the fibrous
tissue of the cornea (fig. 20). In the larger patches
there were spaces in the centre containing a hyaline sub-
stance, probably the coagulated remains of the fluid con-
tents of the cyst.

My next specimen of corneal cyst was in an eye the
sight of which had been destroyed after extraction of

Fi1G. 2o0.—Epithelial implantation cysts of the cornea following a perfor-
ating wound with a shot.
¢. Cysts. d. Bowman's membrane. u. Uveal pigment of iris.

cataract by the patient vomiting. It was excised twelve
months after the operation when it had become some-
what shrunken, in the centre of the cornea was a large
cavity lined by several layers of epithelial cells (fig. 21).
In the above two cases the cysts were only discovered
on microscopical examination. In the next case the im-
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Glioma of the Retina not Sarcoma. 85

scope, and was told that it was a piece of a tumour, he
would have no hesitation in pronouncing it a glioma of

the retina.

FiG. 24.—Microscopical appearances of glioma of the retina.

Glioma of the retina is usually classified in text-books
amongst the sarcomata, and yet there are most striking

F1a. 25.—Microscopical appearances of the retina from a human foetus

between the third and fourth month.

differences between it and them. These differences may
be divided into clinical, histological, and embryological.
The chief clinical difference relates to the age at which






1 :
. - .
| L] . - J : :



















- ] e i -










g6 Anatomy and Pathology of the Eye.

Of the left eye microscopical sections were made; in
these the cornea appears perfectly healthy. The ciliary
body on each side of the section is seen to end in the
rudimentary iris, above measuring 1 mm., but much
smaller below; the whole of the iris tissue appears
more condensed than usual (Plate IV., fig. ¢). Above,
the free margin extends just beyond a line drawn back-
wards on a level with the termination of Bowman's
membrane. This line corresponds to the apparent
sclero-corneal margin clinically, the real corneal mar-
gin being an oblique line extending posteriorly, to the
angle of the chamber. Below, the tip of the iris does
not extend beyond the termination of Descemet’s mem-
brane in the ligamentum pectinatum. A small rudi-
ment of the sphincter muscle is distinguishable in the
upper part of the iris, but not below. The uveal pigment
ends on both sides in a double fold; above, it extends a
short distance beyond the stroma. One section shows a
tag of membrane prolonged from the anterior surface and
floating free, a remnant of the pupillary membrane. In
some sections delicate bands of adhesion are seen to pass
from the anterior surface of the iris to the ligamentum
pectinatum ; these do not, however, go up into the ex-
treme periphery of the anterior chamber. In this case,
then, though clinically apparently no iris was present,
there was really a rudimentary one, which if pushed for-
wards, would be quite sufficient to block the whole of the
posterior surface of the ligamentum pectinatum. Owing
to the obliquity of the sclero-corneal margin the periphery
of the iris is hid from view, and when it is very small, as
in this case, none of it may be visible.

In the left eye of the second case, the mother of the































































Glaucoma after Extraction of Cataract. 109

ber blocked in that situation. The advanced position
which the capsule takes, by reason of its attachment to the
cornea, draws forwards the iris lying in front of it, and
in this way approximates the root of the iris elsewhere
than in the region of the coloboma, to the periphery of the
cornea. In some cases, especially those in which the ex-
traction scar is very corneal, the advance in the position
of the capsule is so great that the apposition of the cornea

Fi1G. 28.—The lateral half of an eye from which a cataract had been
extracted and in which a membrane had been subsequently needled. The
lens capsule with a hole in its centre is shown adherent to the extraction
cicatrix, dragging forwards the iris in front of it.

and iris is actually occasioned. In such cases the in-
creased tension follows directly the wound has closed
after the operation. The adhesion of the lens cap-
sule to the extraction scar is sometimes composed
of inflammatory exudation (Plate V., fig. 6); this on
organising and contracting tends gradually to advance
more and more the position of the capsule and cor-
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124 Anatomy and Pathology of the Eye.

back in this way, readily causes it to tear at its weakest
point, 7.e., its point of union with the ciliary body, and for
an iridodialysis to result.

In other cases instead of the iris tearing away from the
ciliary body, those fibres of the ligamentum pectinatum
which curve round the angle of the chamber and go to
the root of the iris, forming the so-called pillars of the
iris, give way, and the ciliary muscle becomes split, so
that the angle of the anterior chamber is prolonged out-
wards; a wide gap being left between the circular and
longitudinal muscle fibres. '

In one case in which I met with this condition the boy
had been struck on his eye by a stone shot from a cata-
pult (Plate IX., fig. ¢); in another case a boy aged 16 had
struck his eye with the end of a stick which he was
throwing over his shoulder.

In a third case a boy aged ten struck his eye with the
stick of his catapult and I found that on one side there
was an iridodialysis and on the opposite side a tearing
through of the pillars of the iris and a splitting of the
ciliary muscle; this shows conclusively that it is the
same sort of injury which gives rise to the two dif-
ferent lesions (Plate IX., fig. ). In the case of a boy
aged eleven who was looking up at some fireworks and
received a blow on his right eye by the descending stick
of a rocket. I found that not only had those fibres of
the ligamentum pectinatum which go to the root of
the iris been torn through, but also those which give
origin to the ciliary muscle, and that the whole ciliary
body had become separated from the sclerotic and dis-
placed to one side (Plate IX., fig. d). The displace-
ment of the ciliary body and iris beyond the sclero-cor-
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