
HETEROCHROMIA

Schweizer Aerzte (p. 1,442, no date given), in which the author claims
that he can demonstrate the nerve fibres of the living cornea by
means of focal illumination with a Nernst lamp and a corneal micro-
scope. The fibres appear as very fine, silver gray, opaque, round
little bundles in the depth of the corneal parenchyma, at the limbus.
They run a wavy course, coming nearer and nearer to the surface as
they extend into the cornea, until they end immediately under the
conjunctiva ( ?conjunctival layer of the cornea). Occasionally for
the first millimetre or two of their course there is what Strebel
recognises as a medullary sheath. Strebel says that the nerves
cannot be mistaken for obliterated blood-vessels. Their opaque,
silver-gray look, their wavy course, and their dichotomous branching,
when this occurs, are all characteristic features.

ABSTRACTS

I.-HETEROCHROMIA

(X)- Bistis, J. (Athens).-Clinical and experimental investigations
on the aetiology of heterochromia. Arc/i. of Op/ithal., July,
1915.

(1) Bistis calls attention to the cases in which the iris becomes
decolourised, without visible cause, at a period after the pigmentat-
ion of the stroma has become fully developed. He contends that
this is a pathological process, as shown by: (1) the frequency with
which cataract develops in these eyes, and (2) the presence of
kieratitis punctata. Symptoms of sympathetic paralysis have often
been observed in such cases. Bistis extirpated the superior cervical
ganglion of one side in rabbits, and found changes in the iris in one
of them. Under microscopic examination, the eye of the operated
side showed very distinct reduction of pigment, as compared with
its control fellow. In the other three cases the rabbits died too
soon to allow the experiment fair play, but in two of the three the
irides were observed to have paled perceptibly before death. A case
would appear to have been made for a further series of experiments.

In this connection an observation mnade some years ago by the
review:er may be of interest. In India, where deeply pigmented
cataracts are commonly met with, he found that an examination of
the fundus, after extraction, not infrequently revealed a very
extensive absorption of the retinal pigment layer, and the con-
sequent laying bare of the vessels of the choroid to ophthalmoscopic
observation. There would appear in these cases to be a clear
connection between the development of primary cataract and the
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interference with, if not the migration of, the pigment of the coats
of the eye. Taken with the Indian experience, and with Burdon-
Cooper's work on tyrosins in connection with cataract Bistis' work
is full of suggestion. R. H. ELLIOT.
(2) Ellett, E. C. (Memphis). - Heterochromia iridis, hetero-

chromic cyclitis, and alliea conditions. Trans. Amer. Ophthal.
Soc., Vol. XV (1917), p. 31.

(2) Ellett reports seven cases of heterochromia iridis (with uveitis,
3, with cataract, 2, and with cataract and glaucoma, 2), in addition to
5 of uveitis with some attendant discolouration of the iris and
glaucoma, In discussing heterochromia iridis he points out that
the condition is not rare, usually occurs in brunettes, and in the
large majority of instances is observed before maturity. Pathological
changes, which are almost invariably observed to occur in the
lighter coloured eye, consist in: (1) Low-grade cyclitis, as shown
by " keratitis punctata" and especially by vitreous opacities;
(2) Cataract; and (3) The development of glaucoma simplex. Its
underlying cause is not known. Ellett discusses the possible
relation of the cervical sympathetic to the condition. S. S.

(3) Fuchs, Ernst (Vienna).- On heterochromia with some
remarks on congenital anomalies. (Ueber Heterochromie
nebst Bemerkungen ueber angeborene Anomalien.) Arch.
f. Ophthal., Vol. XCIII, Part iv, I9I7.

(3) Fuchs describes the microscopical anatomy of two cases of
heterochromia of the iris. The first case was that of a woman aged
48, with heterochromia, keratitis punctata and secondary cataract.
Fuchs removed the cataract successfully with a visual result of 6/12.
Six years later the eye was attacked by glaucoma and excised by
Axenfeld, who sent sections to Fuchs. He sums up his findings in
these sections as follows:-

" The pigmentation of the iris appears to be that of a naturall)
unpigmented eye. There are no indications that the iris was more
strongly pigmented at an earlier time and had lost its pigment
through pathological processes (inflammation, raised intra-ocular
pressure). In such cases the remains of the destroyed chromato-
phores are found as irregular clumps or free granules of pigment,
whereas in this eye the few pigment-containing chromatophores are
of normal appearance. The supposition of a previously existing
defective pigmentation agrees with the account given by the patient
who stated that the difference in colour had always been present.
The inflammatory changes consist in precipitates on the back of

the cornea and infiltration of the inner coats of the eye, which
is most strongly marked in the iris.

As a result of the inflammation is to be regarded the increase in
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HETEROCHROMIA

the superficial epithelium of the iris and ciliary body; the thickening
of the dilatator layer, alterations in the posterior pigment layer of
the iris, increase in the pigmented and unpigmented layers of the
ciliary epithelium. To these results also should be attributed the
slight atrophy of the inner layers of the retina and optic nerve, and
finally those changes which are not demonstrable in the preparations,
namely, the raised pressure, vitreous opacity and cataract."

Fuchs' second case was that of a man aged 64, who died as a result
of septic peritonitis. Fuchs was present at the autopsy, and noticing
the heterochromia, obtained the eyes for microscopic examination.
The patient had made no previous complaint about his vision.
Microscopic changes were found in both eyes. The congenital
anomalies found were trivial and concerned the sphincter and ciliary
muscle in the darker eye only. The pigment stroma of both eyes
was formed of dark brown granules, the only difference between the
two being that the granules were more numerous in the dark eye.
As in the first case, the lack of pigment did not appear to be due to
any inflammatory process. There was evidence of slight diffuse
inflammation in both eyes equally, consisting of isolated foci of
epithelioid cells.- The inflammation had not been of sufficient
severity to lead to any cell wandering or precipitation on the cornea.

Fuchs had previously stated, as a result of the examination of 'a
piece of iris removed from a heterochromic eye and hardened in
alcohol, that a characteristic symptom of the condition under
discussion was an increase in the nuclei in the iris and a fibrinous
deposit. This he now believes to be an error due toi the unsatisfactory
fixation by alcohol. Such a condition was not present in the eyes
described above, and proper fixation of the eye from which the first
piece of iris had been taken, after removal had been done at a later
date, also failed to confirm the first result.

Fuchs sums up the characteristics of the type of inflammation
associated with heterochromia as follows:-

" It consists in a slight diffuse infiltration of the uvea with
lymphocytes and plasma cells, with occasional eosinophile and mast
cells in addition. Whether the epithelioid cell foci found in his
second case and in that of Schlippe belong to this form of
inflammation cannot at present be determined.

2. On the surface the inflammation extends in two ways.
On the one hand, cells enter the uvea, clump together and form

precipitates; on the other, through proliferation of the epithelium
of the ciliary body, deposits are formed on this structure, which
resemble those which occur in other cases of chronic iridocyclitis.

3. There is no tendency to plastic exudation. Posterior synechiae
and the formation of pupillary membranes are not present.

4. The inflammation is very prolonged, as clinical observation
shows, with typical symptoms of iridocyclitis.
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5. Although the inflammation lasts for many years it does not lead
to deeper changes in the uveal tissue as is usual in chronic iritis.
Whether the slight atrophy of the retina, which was observed in my
first case, also occurs in other cases, and what its meaning may be
must be determined bv further researches. The visual acuitv in
cases of heterochromia is not usually more affected than can be
accounted for by the opacity of the media. Clinical investigation,
w-ith accurate observation of the colour fields in heterochromia cases,
should help in the future to elucidate this question.

Lental opacity occurs in many, but by no means in all, cases of
heterochromia. Since the lens so often remains clear even in severe
cases of iridocyclitis, it is not correct to attribute the lens opacity to
the moderate amount of uveal inflammation alone. We must suppose
either that heterochromia has a peculiarly injurious effect on the
lens, or that in the cases where cataract appears there is a faulty
development of the lens which predisposes to early opacity."

E. E. H.

II.-ATROPHY OF THE IRIS

Feingold, Marcus (New Orleans).-Essential atrophy of the iris
Amer. Ji. of Op/zihail., January, 19I8.

Feingold's communication, which is illustrated with one coloured
plate of the clinical appearances and five microphotographs of the
histology of the condition, concerns a married woman, aged 37, the
vision of whose left eye had become reduced to doubtful perception
of light in association with attacks of pain and the formation of a
number of holes and atrophic areas in the ciliary portion of the iris.
The intra-ocular pressure was +3 (38 Schi6tz). The eye was
enucleated, fixed in Zenker's solution, and embedded in collodion.
The defects seen during life in the iris were found under the
microscope to vary from complete holes to defects leaving the
pigment epithelium intact. The root of the iris was adherent to
the cornea to the extent of 0.6 to 0.8 mm. Schlemm's canal was
open and contained blood. The meshes of the pectinate ligament
could not be made out distinctly because of the dense adhesion of
the root of the iris to the cornea. The ciliary body was atrophic,
and the muscle was thin and had undergone hyalin degeneration.
The vitreous body showed a small detachment in the posterior
portion. The ganglion cells were absent from an area which began
at the temporal margin of the disc and extended 1.5 mm. toward
the macula. On the temporal side of this area they suddenly
reappeared, and this area, which was at least 1.5 mm. b-r
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0.576 mm., was characterized by peculiar bodies occupying the
place of the ganglion cells, but were here and there found
to extend as far as the inner nuclear layer. They were much
larger than the normal ganglion cells. Some of them showed a
long process which ran parallel with the nerve fibres, and could
often be traced for about 70,u. They were all surrounded by a clear
space which was bridged over by fine threads or ribs connecting the
bodies with the fibres surrounding them. They contained nuclei.
The author concludes that they were degenerate ganglion cells. A
glaucomatous excavation, 1,2mm. iAi depth, filled with a dense
coagulum, occupied the optic disc, and the lamina cribrosa was
bulged backwards. In the temporal part of the optic disc,
immediately behind the lamina cribrosa, was an area corresponding
to a vertical diameter of 0.84 mm., characterized by an entire
absence of nerve fibres, and -containing only fine fibres forming a
loose network with large clear spaces here and there. The central
artery and vein, the walls of which were normal, were patent, and
showed only a slight amount of perivascular infiltration with
lymphoid cells in some sections.

In discussing the histological examination of the eye, Feingold
takes up in particular: (1) the defects in the iris; (2) the signs of
glaucoma'; (3) the changes in the optic nerve behind the lamina
cribrosa; and (4) the changes in the retina at the temporal side of
the disc. (1) The history, as well as the clinical and the histological
examinations, fails to disclose any cause for the peculiar atrophy of
the iris. Evidences of inflammation that might have caused the
changes in the iris were limited to slight infiltration and pigmenta-
tion around Schlemm's canal. On the other hand, all the defects
were situated in the ciliary portion of the iris, and histological
changes in the blood-vessels typical of degeneration were found
almost exclusively in the remnants of the ciliary portion of the iris,
while such changes where almost wholly absent from the pupillarv
portion. (2) The atrophy of the iris cannot be considered as the
result of glaucoma for several reasons. First, when it occurs
ectropion of the retinal pigment is almost constantly present, and
it was not found in the histological examination of the present case.
Second, the atrophic changes began not at the sphincter region, but
in the ciliary portion of the iris. Third, glaucomatous atrophy
seldom extends through the whole thickness of the iris. All the
appearances might be explained by primary changes in the blood-
vessels based upon some embryological malformation. (3) The
changes in the optic nerve behind the lamina cribrosa and the
cavernous degeneration of Schnabel were also seen in Wood's case,
the only other one examined histologically. (4) In discussing the
retinal changes Feingold reaches the conclusion that the peculiar
bodies found on the temporal side of the disc do not represent varicose
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nerve fibres, but, as already stated, degenerate ganglion cells, similar
to those found by Schreiber and Wengler in the retina of the rabbit
after scarlet R. had been injected into the anterior chamber.

Feingold admits that his case offers no positive explanation of
the peculiar clinical entity of essential atrophy of the iris, although
some features of the histological examination could be interpreted
to mean that congenital vascular disturbances in the neighbourhood
of the smaller iris circle may have induced the changes in the iris.
It affords, moreover, no explanation of the mechanism of the
glaucoma, common in all sueh cases. The author suggests that
some of the histological changes found may have been caused by
substances set free by destruction of the tissue of the iris. S. S.

BOOK NOTICES

Transactions of the Ophthalmological Society of the United
Kingdom, with which are affiliated the Egyptian Ophthal-
mological Society, Midland Ophthalmological Society, North
of England Ophthalmological Society, and the Oxford
Ophthalmological Congress. Vol. XXXVIII. Session 1918.
London: J. & A. CHURCHILL, 7, Great Marlborough Street.
1918. Price 12s. 6d. net.

This well-illustrated volume of 384 pages is of particular interest,
since it contains not only an account of the proceedings of the
Ophthalmological Society of the United Kingdom at its meeting
in May, 1918, but also the reports of the Oxford Ophthalmological
Congress and of the Midland Ophthalmological Societies, two of
the four societies now affiliated with the parent body. Mr. E.
Treacher Collins, in his presidential address, speaks of the volume
as " considerably reduced in bulk, due to the thinness of the paper,"
and goes on to say that " it is only superfluous matter with which
it has had to dispense, the number of its pages and the amount of
interest in its material being well up to the average." The
Transactions, among other things, includes discussions "On con-
tagious diseases of the conjunctiva" and " Plastic operations of
the eyelids," and contains an interesting report of the committee on
" The conditions affecting the standard of vision in the British Army,"
to which is appended a communication by Messrs. Traquair and
Paterson dealing with the same subjects. These discussions and
communications, as well as the other contents of the volume, will
be noticed in due course in abstract form in our columns. The
officers of the Society now are: President: J. B. Story; Vice-
Presidents: E. Treacher Collins, W. G. Sym, J. H. Fisher, and W. T.
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