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INTRODUCTION.

As tumors in general have at all periods fixed the
attention of the thinking members of our profession,
Intraccular Tumors claim the closest scrutiny of oculists,
especially of those who, in the practical pursuit of their
specialty, never lose sight of its connection with General
Medicine. How many ties indissolubly bind Ophthal-
mology to General Medicine and Surgery, can scarcely be
better demonstrated than by the history of Zwmors
~ encountered in and about the eye.

Although our organ of vision, with the immediate
neighboring parts, furnishes a favorable ground for the
growth of the most different forms of tumors, the variety
of these in the globe itself proves, on close inspeetion, to
be rather limited. Certainly, if we examine the long
lists which, in ancient and modern literature, are devoted
to the names of Ocular Tumors, we feel disposed to
believe in a great variety. Yet the cause of this does
not lie so much in the subject itself as in the diversity
of its conception by different writers. For many years
have T been engaged in observing and collecting the
appropriate cases which had presented themselves rather

frequently amongst the clinical material at my disposal,
o
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tion from these groups of morbid processes. In so doing,
I have not neglected to refer to medical literature,
partly in order to fill deficiencies, and partly to strengthen
ancient experience by more modern research and more
exact investigation, and in part also to corzect error.
The last, however, will not form a conspicuous feature
of this treatise; for wherever I recognized a former
deseription as undoubtedly erroneous, especially when
the more correct was substituted from another quarter,
I have in general simply ignored 1it, i order not to
add a refutation of my own. Since, in my practice,
only glioma and sarcoma have occurred as intraocular
tumors, and since I purpose to draw conclusions from my
own material alone, the description of the researches
under consideration is limited to these two groups of
disease. That other varieties of tumor (especially car-
cinoma) may arise in the eye, I am far from denying ;
nevertheless I may add that in the more detailed deserip-
tions contained in medical literature, to the present date,
I did not find any eonvineing instance.  Only a few brief
remarks of Virchow confirm the existence of true carei-
noma in the eyeball. My conception and deseription
proceed from a purely anatomical stand-point, and seek
their model in the excellent and classical investigations
of Virchow. If the theoretical views of this eminent
investigator, as well as those of all others, are peculiar
and subjected to the change of time, certainly his analy-
ses and deseriptions of actual forms of disease have an
imperishable worth, for they are perfectly true to nature.
Science, as it progresses, will at some future day go












Part 1.

ON GLIOMA (ENCEPHALOID) OF THE RETINA.

SECTION L

REPORTS OF CASES.

Case L—Glioma of both Retine, without evtension to
the Optic Nerve. Metastasis to the Liver, Lungs, and
Diploé of the Bones of the Craniwn.

Ox the 4th of November, 1865, there was brought to my
clinique a child of eighteen weeks, named Barbara Kob,
of Heppenheim, whose right eye was totally blind, and
whose left still retained so much power of vision as to
follow the light in all directions. In the pupil of the
right eye, the parents had already, soon after the birth
of the child, observed a yellowish, glimmering reflection,
which during the latter weeks had grown duller, the
sclerotic at the same time becoming covered with blood-
vesselsof considerable size. At the time of her introduction
to the clinique I found the anterior chamber of the right
eye very shallow, the iris of a dirty gray color, and the
pupil oval, wide, and rigid. Behind the transparent lens,
and apparently close to its posterior surface, there ap-
peared, by reflected light, a fundus of a dull yellow color.






GLIOMA.—REPORTS OF CASES. 245

resistance. The two adjoining sides of the retina which
together formed the upright septum (a) could, without
difﬁculty and uninjured, be separated from each other.
On the retina itself, two circumscribed tumors were sit-
uated, one (¢) of the size of a pea, the other (d) of a
bean. Their intimate connection with, and direet transi-
tion into, the retina rendered it evident that they pro-
ceeded from the retinal tissue itself, and especially from
the outer layers, for the adjacent internal surfaces were
even, smooth, and firm. The substance of the tumors
was in most places soft and granular, although in others,
as for instance, throughout the entire extent of the
smaller (c), situated on the inner side, it was tough and
glassy. On the temporal side of the corona ciliaris
still a third, smaller tumor (about the size of a lentil),
completely independent of the others, was seated (lFig.
1, ¢). This one also sprang from the external surface
of the retina, for the forward-looking internal surface
could be lifted smoothly from the zonula. The free sur-
face of the larger tumor was rough and granular, yield-
ing on pressure, and appeared to be composed only of the
proliferous elements of the growth. The surfaces of the
other tumors were smooth, unyielding, and seemingly
covered with a thin membrane. Of the second largest
the summit alone was softened, yellowish, and granular,
asif the tumor had been macerated at this point. By turn.
ing it aside several others, of the size of millet and hemp
seeds, and projecting from the encireling retina, could be
brought to view. The space between the choroid and the
dislocated, tumor-beset vetina was filled with a watery,
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slightly opaque flwid, which 1 had neglected to examine
at the time of opening the eyeball.

On the remaining portions of the globe no change
could be discovered.

Microscopical Eyamination.

The optic nerve, in its external appearance, presented
nothing striking. Its shape and size were normal, from
the place of its passage through the sclerotic to where it
had been divided, 5 Mm. posteriorly. I made many lon-
gitudinal and transverse sections, but found everything
in a healthy condition. The bundles of nerve-fibres were
encompassed by a very abundant network of vessels,
still richly filled with blood-globules. The intervening
connective tissue, proceeding from the sheath of the optic
nerve, was dense, and disposed n broad bands in the vi-
cinity of the globe; further removed it became scarce,
and arranged in slender strips, which were filled almost
completely by the traversing blood-vessels, precisely as
in the normal optic nerve. The retina, which was pressed
forward from its retained attachment to the ora serrata,
so far as to cover the ciliary processes and the posterior
surface of the capsule of the lens, could plainly be recog-
nized as such in its new position. Still, not a single sec-
tion through it presented normal, conditions. The changes
oceurring here are represented in Fig. 2. The limitans
interna (1) was normal, or only slightly thickened. The
stratum nervosum, or fibrous layer (f), presented a few
nerve-fibres in several places; in most, however, 1t was
impossible to assert their existence. Their place was oc-

S ——

S *
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cupied by small accumulated cells or granules, which
wera dotted in their interior and partly provided with
manifest nuclei. In the stratum gangliosum (gl) lay iso-
lated, larger rounded cells, with large nuclei, which re-
presented preserved ganglia, and whose interstices were
filled with the small, round, dotted cells previously al-
luded to. On the limitans interna, thick-set and delicate
filaments were inserted perpendicular to its surface. Sev-
eral of these forced their way in a winding direction
through the small cells. These filaments are to be re-
garded as the preserved radiating fibres of the retina
(Fig. 2, f). The gray or molecular layer (gr) was con-
siderably shrunken and very uniformly and minutely
dotted. On this layer a few of the round elements of
the granular layer had intruded, and had, in several
places (a), pierced the gray layer itself, protruding into
the ganglionic and fibrous layers. The two granular
layers (ik, ak) were greatly enlarged, mostly at the ex-
pense of the intergranular layer (zk), which latter was
dotted in its appearance, and contracted to a narrow, but
everywhere plainly recognizable strip. 1In the granular
layers, round dotted elements, differing in no manner from
the normal granules, were situated ; these did not lie very
densely together, a small interspace, filled with a fine
granular substance, separating the different granules.
The radiating fibres, however, were but sparingly sup-
plied in most places in the granular layers. In the inter-
nal they were almost entirely absent, and in the ewternal
only traces of their former presence were discoverable.
The limitans externa (le) was preserved; the same can
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was a darker stripe, but of such an appearance that a
direct transition of homogeneous elements from the ex-
ternal granular layer to the tumor could everywhere be
observed. In other tumors the introgranular layer was
demonstrable only at its border; and at their bases the
molecular and fibrous layers were visible as two pretty
narrow bands. But in the middle of the elevation the
arrangement of the granules in rows diminished more
and more until they lay in disorder near and above each
other. This disposition was the only one in the larger
tumors, and could be regarded as nothing else than an
enlargement of their smaller neighbors, just deseribed.
On thinner sections (Fig. 8, a) the round cells had be-
come dislocated from the elementary matter, and this,
therefore, appeared in the hardened preparation as a
finely granulated network, whose meshes were formed
by the displacement of the cells; but wherever they
were still present the elementary matter became less dis-
tinet than the round elements.

The investigation of the several forms of the growths
afforded a correct insight into the development of the
whole degenerated mass. The originally diffuse lyper-
plasy of the granules (Fig. 4) attains in different places
an excessive development, whereby the smaller and
larger tumors (Fig. 3, a), which were cither entively
devoid of vetinal elements, or provided with them only at
their bases, originate.

Of the easily detached choroid, transverse sections
were made, and thus a striking and marked afrophy
of its tissue was rendered evident. Only the single
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several places a partial deficiency of the pigmentary
layer, disposed in patches, as Schweigger * also has ob-
served and sketched. He explains this as follows: that
in these places the rough tumor had pressed upon the
choroid, and thereby caused the absorption of the epithe-
lial layer. But I cannot consider this as merely an
atrophy from pressure, for, firstly, the spots were present
in several places where the tumor was widely separated
from the choroid by a fluid; secondly, all the white
spots were occupied by accumulations of glioma cells
(Fig. 7, abc). Some of these were very small (Fig.
7, a), others considerably larger (be) ; on many 1t could
plainly be seen, in surface preparations, that the accu-
mulation of cells extended further under the semitrans-
parent epithelial covering (Fig. 7, d), a fact which T am
unable to show so conclusively in a surface sketch as it pre-
sented itself to me with the assistance of the microscope.

In other places there lay on the inner surface of the
choroid extensive layers of glioma cells, which had dis-
placed the pigment cells and crowded them together
into irregular rows. The picture under the microscope
was (the comparison may appear extravagant to the
reader) not unlike a glacier with moraines.

The choroidal tissue presented itself in different con-
ditions throughout this process. In most places where
proliferous collections of the small round cells had be-
come deposited, the blood-vessels were dilated and re-
plete with blood-globules, impacted in a manner such as
I have only seen in the neighborhood of pyemic infarcta.

* Archiv. fiir Ophthal. Vol. V1., pp. 324-332.
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tween the sclerotic and the choroid, which it detaches.
In this wise the ciliary processes and the iris become sep-
arated from the sclerotie, and thereby an easy access for
the pseudoplasma to the anterior chamber is prepared.
The ris of thiseye was found in a condition of simple
but very advanced atrophy (Fig. 8). Blood-vessels were
scarcely yet indicated. The pigmentary layer (u) was
normal, and in transverse sections about as thick as the
iris stroma (ir) itself. This latter, in its most anterior
layers (e), presented thickly-seated cells, most of which
contained large nuclei (epithelium ?) ; in its centre, as
far as the pigmentary layer, a parallel arrangement of
fibres, with a limited number of scattered lymphoid cells.
The ciliary body was atrophied (Fig. 9) in like man-
ner. The ciliary muscle (me) was still recognizable, and,
indeed, in transverse sections there could yet be seen ex-
ternally and posteriorly the radiating (1), anteriorly and
internally the circular (¢) disposition of its elements.
The predominance of connective tissue over the museu-
lar fibre-cells was plainly evident. The ciliary processes
(pr) were very much attenuated, yet this atrophy was
limited to the stroma encircled by pigment, which appear-
ed as a narrow line. The outer investing membrane was
not missing and but slightly shrunken. The zone of Zinn
(22) passed over itin fibrille very distinctly separated, and
withit the ciliary processes and also a portion of the muscle
were drawn far forward, which, indeed, was but a simple.
consequence of the crystalline being pushed toward the
cornea. In the zoneof Zinn a collection of small nuclear

elements, with uniformly dotted interiors, was situated.
3
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of a marked dark yellow color. On it the typical rami-
fications of the retinal vessels could with certainty be re-
cognized ; yet it was not possible to discover the papilla
in any portion of the fundus. In one place the
blood-vessels met, yet this was less in a point than i a
short curve from which the regular ramifications of the
vessels originated. Although some appeared of a light,
others of a dark red, in many instances it was still doubt-
ful whether they represented arteries or veins, On both
sides the raised yellow surface passed gradually into the
normal red fundus; inferiorly, however, it extended be-
yond the range of the ophthalmoscopic field of vision.
On this dark yellow surface there still appeared, inter-
nally and superiorly, a semiglobular oval mass of a light
whitish yellow color. Its surface was dull and granular, at
the centre entirely free of blood-vessels—a few short,
dark vessels creeping over the border. The retinal ves-
sels disappeared at its margin.

How is this ophthalmoscopic picture to be explained ?

The key to it is furnished in the anatomical condition
of the other eye. The retina is gliomatously degenerated
in its lower two-thirds, but in different degrees, and, in-
deed, in such a manner that on the darker yellow surface
only 1ts outer layers participate in the process which, in
analogy to the other eye, must be considered a hyperpla-
sy of the granular layers, and especially of the external.
The limitans interna, stratum nervosum, and molecular
layer are still so normal that in them the blood continues
to circulate in the preserved vessels. The retina is possi-
bly already detached from the choroid in this entire space,
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oped regularly, could walk and speak as well as could
be expected from a blind child of its age. A local reci-
dive in the right orbit had mnot ensued. The lids, con-
junctiva, and the portions of the orbital cavity still re-
maining, were perfectly normal. In the other eye, how-
ever, the disease had progressed essentially. The whole
~ eyeball was now manifestly filled by the pseudoplasma,
for in the anterior chamber nothing could be seen but a
mass of a dirty yellow color, with a shade of red. The
cornea itself was flattened, hazy, and traversed by blood-
vessels. The conjunctiva and episclera were somewhat
injected, principally with venous blood. The globe tense
(T. Bowman), and painful when touched. The eyeball,
however, was not yet enlarged and did not protrude;
neither was it limited in its motion.

On the 12th of December, 1867, the child was again
brought to my clinique, and, indeed, in a most pitiable
condition. It was emaciated, pale, had but little appe-
tite, temperature of the skin rather high, and a pulse of
110 to 120 in the minute.

Ten weeks ago the eye began to grow larger, the lids
became swollen, the eyeball perforated, a reddish spongy
mass sprouted from 1t, distended the lids, uleerated, and
_secreted a dirty reddish juice. Six to seven weeks ago
(pretty much at the same time), tumors, constantly in-
creasing in size, formed in different places on the cranium.

Stat. prees. (see Fig. 10). Out of the left orbital
cavity a cylindric tumor with an irregular anterior sur-
face vegetated, having a transverse diameter of 65 mm.,
a vertical of 76 mm., and an antero-posterior of 55 mm.
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blood globules. They were intimately united by an
amorphous cement, so that only here and there one of
them floated in the fluid. It was a typical glioma tissue,
such as we have already described in the refinal tumors
of the other eye of this child.

The little patient was put upon nutritious diet. The
tumor, from which a great quantity of offensive juice
exuded, was attentively cleansed and covered with lint,
which was moistened alternately in chlorate of lime and
hypermanganate of potassa. In this manner we were
successful in correcting the stench from the ulcerating
orbital tumor. Chlorine water (30 grammes of calcaria
hyperchlorosa to 180 grammes of water, for moistening
the lint) was most effectual, but when continued for
a longer period excoriated the skin; consequently a solu-
tion of like concentration of hypermanganate of potassa
was alternately employed. |

The child emaciated visibly, became very anmmic, and
the tumors grew with remarkable rapidity; without el-
ther vomiting, twitching of the musecles, paralysis, or any
symptom of pain or coma indicating a participation of
the brain in the morbid process. After the tumors had
acquired from two to three times their size at the time of
admission to the hospital, the child died from exhaustion,
on the 27th of December, 1867,

The autopsy was made in my presence, by Prof. J.
Arvorp of Heidelberg, and the entire specimen pre-
sented to the Pathological Institute of that city.
Prof. J. Arvorp had the kindness to undertake the
minute examination and description of the changes in
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had been absorbed, the pseudoplasma being now sepa-
rated from the cavity of the cranium only by the dura
mater (Fig. 12, b).

A second larger, more spherical tumor, having a di-
ameter at its base of 71, and a greatest thickness of 3}
centimetres, occupies the left temporal region (Figs. 11
and 12, ¢). It extends posteriorly to the anterior wall
of the meatus auditorius externus, anferiorly to the
outer commissure of the left eye, superiorly to 3 centi-
metres inferior and anterior to the left parietal eminence,
inferiorly to the alveolar process of the superior maxil-
lary bone. Toward the interior it projects considerably
into the anterior half of the middle and into the posteri-
or third of the anterior cranial fosse (Fig. 12, d). The
portions of bone situated in these places seem to have
been entirely absorbed as the tumor developed. The
separation of the pseudoplasma from the eranial cavity
is effected by the dura mater, which in a place about the
size of a five-cent piece nearest to the body of the sphe-
noid bone (Fig, 12, ¢) also seems to be infiltrated with
a marrowy substance, so that a perforation might have
been looked for in a short time.

In the right temporal region a tumor (Fig. 11, f) is
situated, which substantially bears the same relations as
the one just deseribed, only extends somewhat further
posteriorly and superiorly, but intrudes, in like manner,
into the middle and anterior cranial foss® (Fig. 12, ih).
The dura mater covering the inmer surface is un-
affected.

To the superior border of this tumor another (Figs. 11
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entire course. The cavity of the cranium appears nar-
rowed by the tumors projecting into it through the
anterior and middle fossee and the vault. The pia mater
is somewhat injected here and there. The brain 18 nor-
mal in size, and appears somewhat flattened in those
places where the dura mater was pushed into the cranial
cavity. The lateral ventricles contain clear serum. The
substance of the brain is cedematous and anemic; only
in two places on the parietal lobes, near the longitudinal
sinus, there are two larger herds with punctate extrava-
sations. Cerebellum, pons, medulla oblongata, and cor-
pora quadrigemina are normal. The optic nerves appear
somewhat flatter and thinner than usual.

Before the left orbit there lies a marrowy tumor of
the size of a middle-sized apple, its surface partly ex-
coriated and in part covered by dried crusts (Fig. 11, k),
and continuous with the contents of the orbit by means
of a thick peduncle which completely filled the widened
palpebral fissure. After removing the roof of the orbit,
before which the tumor lay, the contents of the orbit with
the tumor appear as one mass, the posterior portion of
which is situated in the orbital cavity, its surface covered
by the periosteum, and so sharply defined on all sides that
it would be easy to enucleate the whole. Whilst the
inner, upper, and lower walls of the orbit manifest nor-
mal conditions, the outer wall is almost completely want-
ing, and in its place a soft mass is found enveloped in a
membrane of connective tissue, which, upon more minute
examination, proved to be a portion of the tumor lying in
the left temporal region. This encroaches not only on the
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GLIOMA.

hypostasis and atelectasis. Circumseribed extravasa-
tions are interspersed in many places throughout the
spleen. The cortical substance of both kidneys is pale,
discolored, and here and there somewhat yellowish ; the
medullary portion normal.

Near the edge of the right lobe of the liver a large
tumor and. @ number of smaller ones were situated. They
were white in color and of @ medullary composition, the
Jarger one containing many blood-vessels and small ex-
travasations. In the left lobe also a large medullary
tumor is situated, which has in part undergone caseous
metamorphosis. The glands around the portal velns are
enlarged. In the intestinal canal no anomaly worthy of
mention.

The microscopic investigation of the tumors of the
skull disclosed their structure of numerous roundish cells
with large brilliant nuclei. The latter fill the greater
part of the cell-body, which can only be distinguished
by a very marrow peripheral outline. The entire for-
mation is very delicate, and doubtlessly bears the
characteristics of the cells found in glioma. They are
in a fresh state, imbedded in a very soft, almost
homogeneous intercellular substance, which when hard-
ened appears finely fibrous. Though the cellular
elements are very abundant, the intercellular substance
is in general very scant; only in a few places becom-
ing somewhat more abundant. The relation of the
cells to the intercellular substance is variable, inas-
much as the former are in some places closely ad-
herent to the latter, and in others their connection ap-
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ly participated so slightly in the process of new forma-
tion that they only acted as limiting membranes of the
pseudoplasma.

In what part of the osseous tissue the latter origi-
nated can be ascertained from sections of pieces de-
prived of their lime by the action of chromic acid. In
the sections of bone around the tumor, the diploétic
spaces already appear larger, more vascular, and filled
with numerous young cells. The nearer we approach
the tumors themselves the wider the cancelli become,
and the more numerous the vessels and young cells con-
tained in them, whilst the bridges of bone bounding the
interspaces constantly grow narrower. The osseous tis-
sue disappears in the same proportion as the filling of
the cancelli bounded by it advances. The disappear-
ance of the bony tissue is inaugurated by a loosening of
the intercellular substance and terminates in complete
softening. A participation of the bone-corpuscles thus
disengaged in the process of new formation, which takes
place in the cancelli of the diploé, cannot be demon-
strated ; this process appears to go on exclusively in the
marrow of the bone. Consequently the marrow must be
designated as the place of development of the youngest
gliomatous tumors forming in the bones of the cranium.

‘Whilst the tumors of the cranium, in consideration of
their peculiar structure, might be designated as glioma,
those of the liwer presented more of the characteristics
of glio-sarcoma. Certainly here also cells which resem-
ble those of gliomatous tissue were present, but most of
them had the characteristics of cells as they are found
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in glio-sarcoma. They were somewhat larger than those
in the cranial tumors, 1. e., had alarger cell-body, and the
cells and nuclei contained a distinetly granular substance.
In many places we were successful in demonstrating the
transition of the glioma to the glio-sarcoma cells.

These tumors also were very vascular, and in every
section broad utricles were encountered, cut transversely,
longitudinally, and obliquely, upon whose walls the cells
were pretty regularly arranged. Hwemorrhagic spots
also were demonstrable.

At the periphery the tumors were surrounded by a zone
of connective tissue in a process of active proliferation:
in a state of interstitial hyperplasy, which extended
rather far into the apparently healthy tissue of the liver.

For examination of the contents of the orbit a trian-
gular piece was excised from the frontal bone; its hori-
zontal plate, forming the roof of the orbital cavity and
being perfectly preserved, was removed at the same time.
Over the foramen opticum, the superior (anterior) root
of the lesser wing of the sphenoid (Fig. 13, bk) was re-
moved, and thus the optic nerve and the ophthalmie ar-
tery were exposed. The latter was uninjured in texture,
but appeared of larger calibre. The optic nerve (Fig. 13,
no) was somewhat thinner than usual, regularly enclosed
in its fibrous sheath, and could easily be followed to the
sclerotic, in the vicinity of which it scarcely became any
thicker. The transverse section, after it had been freed
from its sheath, measured 1.5 mm. The mass (Fig. 13,
gle) of pseudoplasma had pushed the degenerated eye for-
ward, and therefore the optic nerve had become stretched
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throughout its entire course, and measured 60 mm. from
the foramen opticum to the sclerotic.

All the contents of the orbit were enclosed by the un-
injured periorbita. The levator palpebrz superioris
(Fig. 13,1ps) had, as all the other muscles of the eye,
retained its insertion into the fibrous ring at the apex of
the orbital cavity. It was normal in its course, and
attached by an aponeurosis much wider than usual to the
upper lid, which was expanded to its utmost capacity by
the tumor. Under it lay the rectus superior (mrs),
which was raised in its course by the tumor as it en-
croached upon the orbit. Its tendon was widened, per-
forated by the pseudoplasma, and from it there radiated
several white fibrous trabécules through the soft mass
toward the sclerotic. The bellies of the rectl, internus
and externus, were very much enlarged, and thus gave
these muscles a membranous appearance. The fibrille
of the musecles proved, on microscopical examination, to
be attenuated, without deposits of foreign elements in
them or in the connective tissue between them (perimy-
sium internum).

The fatty cellular tissue of the orbit was still normal
in several places at the apex of the pyramid, but more
anteriorly interspersed with small dotted granules
(glioma-cells) which penetrated into the adipose and con-
nective tissue in rows and clusters, and which had sup-
planted this tissue more anteriorly, with the exception
of occasional fibrous cords. Through the abundant
accumulations of granules there passed a net-work of the

preserved, tortuous, well-defined, and elastic fibres of the
4
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orbital cavity. The optic nerve in its entire course
through the orbit was of auniform structure, differing
from the normal only in as much as the fasciculi were in
part attenuated, and here and there interspersed with
molecules of fat.

After having followed the optic nerve to the sclerotic,
I made a section through the whole anterior part of the
tumor. Its transverse diameter was 70 mm.; and its an-
tero-posterior, from the hindermost portion of the sclero-
tic to the apex of the psendoplasma, was 43 mm.

The entire anterior portion lying exteriorly to the or-
bit, as well as the neighboring portions within 1t (gle),
appeared as a uniform, soft, marrowy mass, almost dif-
fluent in many places, and which comprised, besides the
optic nerve and the muscles above mentioned, the thick-
ened capsule of the sclerotic, perforated anteriorly (Hig.
18, sel). The rupture had manifestly occurred in the
cornea, for the tissue of the sclerotic could still be dis-
tinctly recognized by its toughness and white lustre, and
was demonstrated as such by the microscope, under which
it appeared macerated but not degenerated. In the scle-
rotic, the degenerated contents of the globe were situa-
ted. Tn the centre the compressed choroid (Fig. 18, ch)
could be distinguished by its black color. Tt enveloped
a granular, caseous, yellowish mass, the degenerated reti-
na (Fig. 18, re). External to it there lay, surrounded
by the sclerotic (Fig. 13, gl), a thick layer of pulpy mar-
row, which was continuous with the extraocular tumor.
To the external surface of the sclerotic the pseudoplasma
was closely and indissolubly attached, and was traversed
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by a number of fibrous strings coming from the scle-
rotic. The selerotic passed directly into the outer sheath
of the optic nerve. The lamina eribrosa presented itself
as a dense fibrous web, into which the optic nerve enter-
ed apparently unchanged, but also disappeared in it, since
the internal surface of the lamina eribrosa, as also of the
whole selerotic, was limited by a homogeneous granular
medullary mass. The interior of the globe was a uni-
form accumulation of small round cells lying closely to-
gether, only in the shreds of the choroid remains of pig-
mented cells were preserved. Of the other portions of
the contents of the globe nothing more could be discov-
ered.

Case I1.— Unilateral Glioma of the Retina with Extension
to the Optie Nerve and Cerebrum.

Jacob Schnell’s little boy, wt. 4, of Hainstadt, near
Wimpfen; descended from healthy parents. Already
a year ago, a yellow, shining streak, spreading slowly,
and becoming more distinet and approaching the level of
the pupil, was observed in the depth of the left eye.
The boy never complained of pain either in the eye or
head ; was in general in very good health until about four
weeks ago, when the eye began to increase in size, and
frequent headache and vomiting, the latter especially
after meals, instituted themselves,

Stat. pres. The boy presented himself at my clinique
Jan. 2, 1867 ; appeared robust, though during the last
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The measurements of the globe (Fig. 14) were as fol-
lows: Transverse and perpendicular diameter 24 mm.
each, longitudinal 253 mm. Thus, the globe of this lad
of four years was, in all its dimensions, from 2 to 3 mm.
larger than a medium-sized adult eye. The optic nerve
also was thickened to about three times its normal size.
Tts transverse section was oval and of unequal thickness,
in such a manner that near the eyeball it had 5 and 6
mmn., somewhat posteriorly 64 and 8 mm. as the smallest

ger period in a fluid which hardens it, no good econclusion about the process
which takes place in the living eye can be drawn, for the vessels disappear,
the color beecomes completely changed, and no opinion can be formed of the
density of the several parts, since, through coagulation of the fluid constitu-
ents, and hardening of the morphological elements, the several parts acquire
an appearance altogether different from the living tissues. Thus, for instance,
the normal vitreous concretes into a gelatinous brown mass, after it has been
lying for a long time in Miiller's fluid. If a superficial examination has been
made on the first day, the specimen can be laid in the hardening fluid, and
the accurate investigation be undertaken at a suitable time, If all oculists
made it a duty to examine all enucleated eyes at their disposal as accurately
as their time and ability permit, and then to communicate the results in their
professional journals, we should be better informed of the morbid ehanges of
the eye, and even a Virchow (in different places of his standard work on Morbid
Tumors) would not be obliged to complain of the searcity of material for the in-
vestigation of this subjeet. Every publication respecting a post-mortem ap-
pearance, not altogether too frequent in its occurrence, is valuable, and will
introduee no errors into science, so long as physicians malke it their duty to
describe faithfully and true to nature only what they have distinetly seen,
and can defend themselves against every criticism. Even if the microscopi-
cal examination of an important case should be wanting, an aceurate descrip-
tion of the relations visible to the naked eye can be of the greatest utility.
At the very worst, it will surely increase the statistics. Since no man's
ahilities are of so high an order as to attain perfection, we must, while work-

ing, remember the old English saying, “If we cannot do the best, we must
do the best we can.”
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cisely like that of the surface itself; cheesy, on account
of the numerous white clusters which lay close together
in a transparent, slightly adhesive, and completely soft
connecting mass. Under the microscope it manifested it-
self as a collection of small round célls which lay partly
close together, partly separated by @ small quantity of
homogeneous witreous basement substance. The trans-
verse section had neither in the centre nor on the border
nor elsewhere a membranous composition, nor any other
than that of a white caseous pulp.

On the choroid lay in a few places a delicate, trans-
parent, white membrane which could easily be removed
(adherent pus-cells?). In the posterior part of the eye
the choroid was considerably thickened, harder, and sur-
rounded the pedicle of the psendoplasma (Fig. 14, aa) as
a perforated disc. The pigment was defective on the
surface of this thickened mass, as also on the whole of
the internal surface of the choroid, and was entirely want-
ing in many places, so that the ckoroid appeared spotted

“of a dull white color (pigment atrophy through macera-
tion). The tissue of the choroid was remarkably thin
and soft, and could be removed without the least resist-
ance from the yellowish-white inner surface of the scle-
rotic, so that no traces of the supra-choroidea were visi-
ble (atrophy of the choroid in all its layers ).

I then made a longitudinal section through each half
of the globe, in such a manner that it ran through the
middle of the tumor, as also of the optic nerve, the lens,
and the cornea. This produced the appearance represent-
ed in the drawing of the longitudinal section (Fig. 14).






GLIOMA.—REPORTS OF CASES. o7

rect continuation detached itself with it. The pigment
layer of the choroid was continued as a fine line on the
internal surface of the cake-like Intumescence.

Anteriorly, the caseous pseudoplasma was loosely join-
ed to the ciliary body in its whole extent, and could be
separated from it without tearing its tissue, by pulling
gently, TEven the perfectly preserved pigment layer of
the ciliary processes remained unchanged upon it.

Still, between the posterior surface of the erystalline
and the anterior border of the tumor, there was a small
interval (v) containing a viscous, translucent fluid, from
~ which delicate shreds (remains of the vitreous) could be
removed with the forceps. This it was which, in the
living eye, caused the anterior portion of the tumor to
appear covered with a veil-like opacity. Nevertheless
the remains of the vitreous did not penetrate, funnel-like
as usual, to the centre of the degenerated retina, but
clothed the posterior surface of the crystalline as a nar-
row layer which became slightly broader at the posterior
pole of the lens.

On the ciliary muscle, lens, iris, anterior chamber and
cornea, nothing abnormal was discoverable by the naked

eye.

Microscopie Eramination.

On the portion which must be regarded as degenerated
retina the subsequent examination also showed nothing
remarkable further than what the previous examination
had already brought to light; namely, a manifest, vas-
cular glioma-mass.



- ]
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however, was not the case. The entire mass again proved
to be pure gliomatous tissue which had spread in every
direction from the border of the optic nerve regularly
on the choroid. In the vicinity of the optic nerve only
a few shreds of the preserved pigmented stroma-cells
floated in the ocean of small round cells. The further
one progressed toward the equator of the eye the more
remains of choroidal tissue could be found between the
glioma-cells. The point of transition showed very plain-
ly the fusion of the choroidal stroma by the action of the
pseudoplasma. Anterior to this boundary, vessels were
seen only in small numbers; they had wasted away be-
fore reaching it. The small round cells penetrated in
rows and heaps into the fibrous choroidal tissue, and be-
came more and more thick and broad, by which process
the resemblance to ears of maize was again most plainly
produced, and continued to incorporate in themselves the
separated elements of the fundamental tissue, until at
last nothing thereof remained. The proliferous mass did
- not reach the outer surface of the choroid of this eye ;
the sclerotic also was perfectly unaffected.

The progress of the affection was such, that the wound
left by the enucleation healed without suppuration, and
caused no change in the health of the patient. At the
expiration of ten days he was dismissed ; from this time
the cerebral symptoms gradually inereased in intensity.
The dulness and apathy of the child became especially
more marked, and it died in a comatose condition about
three or four weeks after the operation.

The permission to make an autopsy was not granted.
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Oase II1.—Glioma without Perforation, complétely fill-
ing the Interior of the Lye.

[The preparation of this eye, hardened in spirits, I
found in my collection without any particulars, so that
I do not know to which case it belongs. Consequently
I can only communicate the anatomical examination. |

The interior of the eye (Fig. 16) was completely filled
by the pseudoplasma, and all the parts, with the exception
of the lens, were pushed from their place and so degen-
erated that it was almost impossible to recognize them.
Of the retina, there were no traces left. The choroid
(Fig. 16, ch) was crowded inward and reduced to a
number of narrower and broader strips which were still
recognizable by their black color. Under the microscope
it proved to be partly atrophied to connective tissue
and partly occupied and degenerated by ghoma
masses. A portion of it (Fig. 16, ¢) grated on being cut,
and under the microscope manifested calcareous glioma
clusters, which were situated in the shrunken choroidal
tissue. They harmonized perfectly in appearance and
relations with those of Cases V. and VL

The ciliary body (Fig. 16, Co. C) still presented pre-
served pigment-cells, but was also for the most part
atrophied, so that parallel strips of connective tissue en-
compassed the heaps of colored cells. Blood-vessels were
very scantily supplied. The shape of the cihary process
was not distinguishable. The ciliary musele (Fig 16, m)
was atrophied, but still contained muscular elements
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both longitudinal and transverse fascicull. Between them
lay strips of connective tissue filled with nuclei or gran-
ules. In different places, however, the pseudoplasma of
small cells penetrated it and caused the complete de-
struction of both the connective tissue and the muscular
elements. The pigmentary epithelial layer of the ciliary
body was loosened ; the pigment of many cells had col-
lected in irregular balls, and the whole was filled with
fat globules, scattered about or lying together in heaps.
The space between the lens and the compressed choroid, as
well as that between the choroid and selerotic, contained
a white granular mass, which under the microscope pre-
sented the pure gliomatous composition, and nothing
else. The mass which filled the anterior chamber was
of identical formation. The optic nerve was full of small
degenerated cells.

Case IV.—Unilateral Glioma with Rupture of the
Selerotie.

Alois Kugler, of Flehingen, 2% years old, of healthy
appearance; always had been healthy and of healthy
parentage. About 1} years ago the family physician,
Dr. Rossknecht, noticed a white reflection in the pupil
when the child faced the light, and the eye, otherwise of
perfectly normal appearance, proved to be totally blind.
In this condition it remained unchanged 14 months, then
became encircled by a red ring, protruded, secreted a
watery fluid, then improved somewhat, and three weeks
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fibrous tissue, and when divided presented itself as a
reddish-gray, soft, marrowish substance. Superficially
it had a somewhat firmer consistence, but the interior
was of a pappy softness and fluid in a few places. The
enveloping membrane was here and there of a bluish
dark red, and under the microscope there appeared old
extravasations in it, and black pigment lumps and clusters
(Fig. 17, a), manifestly originating from former extrava-
sations. Precisely similar dark figures could be dis-
covered in the substance of the outer tumor itself. This
was in all parts of a homogeneous structure; where the
mass still appeared semitransparent and lardaceous, 1t
was composed of moderately large round cells lying
close upon each other, each containing a large nucleus
(Fig. 17, b). These cells appeared as dises with a
homogeneous, transparent interior, representing the nu-
cleus surrounded by a narrow, brighter ring (proto-
plasma).

On most softer places, the cells were smaller, plainly
dotted, and wholly similar to the ordinary glioma-cells
or the retinal granules; but, aside from these, a multi-
tude of free smaller granules were also seen (Fig. 17, ¢);
a considerable quantity of fat could be found in it, as
well in scattered granules (Fig. 17, d ) as in spheres (d"),
and in the interior of the glioma-cells (d”). Thereby,
both the luxuriant growth (at b) and the decay (e, d,
d’, d”) were illustrated. The globe was laid open by a
longitudinal section (Fig. 18), which intersected the
middle of the tumor, situated below the middle of the
optic nerve and cornea. The sclerotic revealed no point
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yellowish mass, which in its poster ior portion (Fig. 18,d)
was of a purer yellow and entirely opaque, more anteri-
orly (Fig. 18, a) somewhat paler, and richly supplied
with blood-vessels. It consisted of pure glioma tissue
traversed by numerous vessels full of blood-globules.
Nevertheless, in the paler portions several yellowish
cheesy lumps (Fig. 18, 1) were situated. They revealed
under the microscope a great abundance of fat granules
lying promiscuously in its substance.

The choroid (Fig. 18, b) did not line the entire mner
surface of the sclerotie, but had disappeared in some
places, and in others was greatly attenuated. Its peculiar
structure was nowhere recognizable. In the places where
it was least changed the swollen pigment cells, which
had assumed figures entirely irregular, lay scattered un
a fibrous tissue containing nwmerous small cells. These
‘small cells resembled glioma-cells, or retinal granules;
but I could not regard them as their immediate offspring,
since they did not occur in clusters in a scanty, amor-
phous matrix, but were scattered in a fibrous tissue
as In parenchymatous and suppurative choroiditis.
The same condition has been represented in Fig. 21. 1
believe that they arise from the unpigmented stellate
cells in an inflammatory state, or from the round lymphoid
cells interspersing the choroidal tissue. They might
also, according to the views of Comnmeni, be considered
as emigrated white blood-corpuscles.  In some places the
pigment cells had accumulated. This does not prove an
ncrease of pigment, for the choroid was crumpled and
to a considerable extent displaced the proliferous mass.

5
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rative procedure I deemed unadvisable, and therefore
abstained from further treatment. Four weeks after-
ward the father informed me of the boy’s death, adding
at the same time that the tumor had grown to about
double its former size. An autopsy was not made.

The whole disease was a primary glioma of the retina,
which, after perforating the globe, had assumed the char-
acteristics of glio-sarcoma in its external portions, and
probably had forced its way, through the degenerated
optic nerve and the fissura orbitalis superior, to the brain,
and thus induced the fatal termination.

Case V.—Dilateral Glioma of the Retina ; on the right
side probably congenital, with rupture of the eyeball
and proliferous growth into the orbit ; beginming on

the left side.

Mieh. Gramlich’s little boy, of Oestringen, was
brought to my clinique when 2 years old, in a healthy
and well-nourished condition, on the 25th of Oct., 1862.
According to the statement of the father, a peculiar
bright reflection was seen in the right eye immediately
after birth, resembling a cat’s eye. The child did not
learn to see with this eye, which continued unchanged
outwardly until a few months before its presentation at
the clinique, when it became very much swollen and a
tumor vegetated from it.

Stat. pras.  Lids considerably tumefied; somewhat
reddened. Eye protruding and degenerated, cancer-like ;
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it, as well as the contents of the eyeball, revealed a pure
glioma mass with blood-vessels.

On the optic nerve I madevery many longitudinal and
sransverse sections, and was considerably surprised to find
it entirely normal. The quantity and size of the bun-
dles of nervefibres and the enveloping vascular connec-
tive tissue appeared entirely as in the normal optic nerve.
But the neighboring scleral tissue was loosened by
thick-set glioma-cells, which ecrowded in like ears of maize
between the longitudinal fasciculi. Consequently there
must have been a rupture somewhere, although I could not
discover any on numerous sections,

At the end of the optic nerve and the beginning of
the choroid, a narrow, beautifully yellow line (¥ig. 20, g.
and g,) ran transversely through the soft psendoplasma
Under the mieroscope it showed, in a few places, a strue-
ture of parallel fibres in which small cells and larger ac-
cumulations of nuelei, with round and elongated contours
of beautifully yellow color, were imbedded. The color-
ing matter filled not only the nuclei of the cellular pro-
ductions, but also their homogeneous protoplasma, so
that it was manifestly dissolved in and connected with
the cellular elements. In general, these small yellow
elements were situated in the pure pseudoplasma of
small cells in such a manner that they were closely pack-
ed in macroscopically visible lines, but were also
scattered in their vicinity. Very many of the glioma-
cells themselves were of a yellow color. Aside from
these, many small granules of a deep yellow were dissem-
inated throughout the mass, giving the impression of
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always in the vicinity of the choroid. In the outer tu-
mors I never could discover any. The calcareous infil-
tration was so fine that the granules could not be seen
with the ordinary magnifying powers. The structure of
the glioma, with its cells and intercellular substance, re-
mained unchanged in the petrifying process, and when the
calcareous deposits were dissolved out by acids, they again
assumed in color, transparency, and shape entirely the
appearance of non-calcareous clusters. Acids extracted
the calx without the liberation of gases; consequently
it must have been in combination with phosphoric acid.

The crystalline showed nothing abnormal under the
microscope, although it was enclosed in the pseudoplasma;
a substantiation of the great power of resistance of its
capsule,

Progress of the Disease.

The wound left by the extirpation healed with very
little suppuration, and so slicht a fever that the little
patient could be dismissed in eleven days. DBut on exami-
nation of the other eye there appeared, in the depths of
the pupil, externally and superiorly, a light-yellow re-
flection (Deer’s amaurotic cat's-eye). The pupil was
moderately dilated, displaced somewhat in an upward
direction, and still slightly movable. With the ophthal-
moscope a yellow mass could be discovered in the fundus
of the eye, upon which only a few of the retinal vessels
were still to be seen.

Of the course and termination of the malady, the
child’s father writes to me as follows: “ When I arrived
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of the pseudoplasma appeared very large to him for
clioma-cells on the fresh specimen.

When T examined the globe it wasvery much harden-
ed, and appeared in the form represented in Fig. 22. The
several parts were not recognizable on first inspection; so
that it required the aid of the microscope to establish t-hg
identity of some. The relations represented in Fig. 22
presented themselves, without doubt, in the following
manner: the sclerotiec (Sel) uninterruptedly enveloped
the posterior portion of the globe, and continued its course
as usual in the sheath of the optic nerve. The mass en-
closed by the sclerotic was a soft, here and there greenish
matter, in several places (aa) of areddish color ; only in
oné place (b) there lay a whitish-yellow, granular, and
hard substance about the size of a pea, which grated on
~ being cut, and felt like fine grains of sand in a soft cement.

In the degenerated contents of the globe, the choroid
(Ch) could be recognized as a black, undulating line, }
to 2 mm. in width. It was evident that it was compressed
" in different directions, and therefore presented toward
the surface oblique and semitransverse, instead of truly
transverse sections. On one side lay the crystalline (le),
almost entirely enclosed in the ciliary body and iris ; the
cornea (Co) at its side, and separated from it by a layer
of pseudoplasma. Exactly opposite to the optic nerve
there was a wide opening in the choroid and the sclero-
tic, the latter terminating in a point in the surrounding
pseudoplasma.  In the viecinity of the entrance of the
optic nerve, the choroid was divided; but it is evident
that the defect only represented the choroidal aperture
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Three months afterward, Prof. VoN RECKLINGHAUSEN
had the kindness to send to me a report of the autopsy
made on the 24th of June, 1867, 34 months atter the
operation.

Of the report, especially interesting in regard to the
brain and spinal cord, I extract the following :

DLrain—Dura mater tense; cerebrum bulging very
considerably. On the convexities of the pia mater, small,
white, miliary, medullary spots, to the left spread out to
larger patches, several 1" in diameter, confluent, the lar-
ger ones on the branches of the fissure of Sylvius. The
blood-vessels of the pia mater arve concealed by them.
Several of these patches are very vascular in their cen-
tres. The left border of the brain is almost entirely oc-
cupied by extravasations, and near it a yellowish cede-
matous infiltration of the pia. In the sinuses, lumps of
coagulated blood. The olfactory nerves transformed into
a reddish, very white, medullary, fragile mass, which is
continued as far back as the posterior surface of the dos-
sum eplippii and penetrates into the bones. On the pos-
terior surface of the clivus Blumenbachii this reddish-
white, medullary mass is still present upon the nerves,
especially on the right trigeminus. The dura mater cov-
ering the Gasserian ganglion bulges considerably. The
right auditory, facial, vagus, and glosso-pharyngeal
nerves are of a similar texture. On the base of the cere-
brum this mass is still continuous with the nerve trunks,
and indeed the two #rigemini increase to large tumefac-
tions, concealing the pons. The pia mater of the pons
also contains similar infiltrations. The optic commyissure
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is completely enveloped in the mass. Medullary, very
vascular tumors enclosed in this apoplectic pia mater are
seated on the superior and inferior surfaces of the cere-
bellum. The welwm interposituin is tough, and contains
an abundance of medullary clusters. From it a similar
infiltration proceeds toward the left choroid plexus.
Aside from these, similar tumors exist in the substance of
the third ventricle, in the roof of the fourth, imbedded
in the cerebellum ; on the floor of the third, to the left, a
slightly heemorrhagic tumor, projecting from the crus cere-
belli. The brain itself very soft, ansemic, but no deposits
in the substance of the hemispheres. Central ganglia
unaffected.

Spinal Canal—Inferior portion of dura mater bulg-
ing and very tense; in the lumbar region it was opened,
and in this place a very great. quantity of medullary
substance protrudes. The cauda equina, as far as the
coceyx, consists of a very thick, soft mass; here, exter-
nal to the dura, a reddish medullary tissue, which is con-
tinuous with the nerve roots through the intervertebral
foramina ; nothing abnormal on the lumbar plexus. The
dura adheres to the pia mater to a very great extent.
Only as far as the fourth cervical vertebra are the sur-
faces of the pia mater and spinal cord normal In the
remainder, as far as the cauda equina, white-reddish or
hsemorrhagic medullary ridges conceal the spinal cord ;
the roots of the nerves are alone visible. They form an
unbroken lamina with transverse ridges and smooth sur-
faces. These ridges are missing in the lumbar portions,
and here the spinal cord glistens through the yellowish,
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cedematous pia mater. The same appearances are pre-
sented for a short distance on the anterior su rface of the
dorsal portion of the spinal cord. In the cervical and
upper dorsal portions of the spinal marrow, this medul-
lary mass is aggregated, particularly upon the roots of
the nerves, for only a few medullary, vascular patches
cover the median fissure; only a few clusters in the up-
per portion of the canda equina, so that it 1s easy to
separate the roots of the nerves; the termination of the
cauda equina changed into a thick lump, consisting of a
medullary tissue, and the roots of the nerves traversing
it. In the upper dorsal portion the spinal cord is strongly
compressed from before backward. The posterior col-
umns attenuated, and of an orange-yellow color. The
gray substance red and congested. In the middle of the
dorsal portion, the transverse section of the spinal cord
itself is angular, trapezoidal (Fig. 24, m), the entire
cord, with its membranes, 15 mm. in breadth and 10 mm.
in height. The cord itself, easily separable (Fig. 24, m),
is driven forward anteriorly 9 mm., posteriorly 6 mm.
in breadth, and measures 4 mm. from before back-
ward. More than the whole posterior half, and con-
siderable portions of both sides of the transverse sec-
tion (Fig. 24, tu), are occupied by the medullary pseudo-
plasma.

Lyes and Optic Nerves—The left eye is missing (ex-
tirpated on the 7th of March, 1867). Left upper eye-
lid distended, fissura palpebrarum pushed downward.
A cicatricial tissue is seen in it, and a whitish medullary
mass under it. The medullary mass is not conveyed by
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Case VIL— Unilateral Glioma with Perforation through
the Cornea; Recidive and Lateral Furtension to the

Hands.

Albrecht Steinmann’s little boy, of Sinsheim, set. 24,
presented himself at my clinique Dec. 28th, 1867. The
boy was perfectly healthy until the beginning of March
of the same year, when he had an attack of scarlatina,
complicated with inflammation of the lungs. Eight days
later, the mother noticed a yellow reflection in the pupil
of the right eye, which was perfectly normal in its exter-
nal appearance. However, when its power of vision was
more carefully tested, it proved to be blind. Already a
few days later it suddenly became inflamed ; the upper
lid was swollen and hung without power of motion;
the globe itself became very red and protruded ; a great
quantity of tears and mucous fluid eseaped from the
opening of the lids. The child was very restless and irri-
table. Eight days later, the eye ruptured, emptied itself
of its contents, and at the expiration of from two to three
weeks, had shrunk to a small, white stump, free from
irritation. It remained in this state three months, then
became inflamed anew, swollen, ruptured, closed, and
contracted again. The inflammatory symptoms dimin-
ished, but did not again entirely disappear, as was
the case after the first perforation. After a few weeks
an exacerbation and subsequent remission of the symp-
toms recurred, and thus several others, until a fortnight
ago the eye enlarged rapidly and projected from the
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palpebral aperture in the form of a fungoid, soft, red-
dish, and easily-bleeding tumor.

In this state the little patient presented himself. His
general appearance is that of a perfectly healthy person.
The upper lid of the right eye is still somewhat tumefied.
The tumor projecting from the palpebral aperture is
of the size of a large walnut. Posteriorly, it is contin-
wous, without any discoverable demarcation, with the
reddened and swollen tissue of the conjunctiva.

It was pronounced a glioma, and extirpated the next
day. After having secured the upper lid, the conjunc-
tiva was incised for a short distance and the sclerotic
brought to view. I then enucleated this, posteriorly,
from its capsule, removing a broad ring of the tissue
which covered it anteriorly and surrounded the tumor.
As, on examination, we could not discover any diseased
portion remaining, and as the hemorrhage had ceased, a
simple compress of lint was applied.

The eye was then divided from before backward (Fig.
95). The fibrous capsule, moderately distended, had
heen perforated at the cornea in such a manner that there
was left only a ring of the latter from 1 to 2 mm. in
breadth (Fig 25, co). The encephaloid, whitish-red
mass which completely filled the interior of the sclerotic,
projected through the opening. Its posterior portion
was whitish ; its anterior and extraocular reddish, and here
and there (Flig. 25, hhy) colored of a dark red by recent
hsemorrhages. Of the inner membranes of the eye there
could only be recognized asmall remnant of the choroid,
or rather of the lamina fusca. This encompassed the en-
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cephaloid as a delicate blackish membrane (Fig. 25, ch)
and could not be separated from it easily, but from the
sclerotic, excepting at both ends of the optic nerve
(Fig. 25, mm,), where the encephaloid, in about 2 or 3
mm. of thickness and 8 mm. of length, became tougher
and glassy, and was more closely connected with the
sclerotic.  The black encireling membrane was also less
distinet upon this portion.

The microscopical examination revealed small cells
similar to the retinal granules, with a transparent inter-
cellular substance in the entire intra and extra ocular
encephaloid. The cells were finely dotted, and, either
with or without reacting agents, nuclei could partly be
recognized, which in general were very large. The pos-
terior tougher layer surrounding the optic nerve was en-
tirely of the same structure, so that the denser composition
of the connecting substance could not be distinguished by
any outward sign. The black membrane adjacent to the
sclerotic was composed of delicate fibres and large, fre-
quently mutilated, jagged pigment cells, upon which the
small elements of the neoplasma accumulated.

This, therefore, was another pure glioma, which must
have proceeded from the retina and destroyed the inter-
nal elements of the eye, and afterwards the cornea. The
posterior, tougher portion is very similar to the condition
we found in Case II., to which the present case can be re-
garded as a later stage. It was remarkable in the course
of this disease that all symptoms of irritation should dis-
appear, and that the eye should remain shrunken three
months after the first perforation. It is probable that

6
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the lens, and perhaps the greater part of the degenerated
contents of the globe, were then discharged, and that the
remainder only in three months again accumulated to
such a quantity that the capsule again became extended,
irritated, and ruptured. I can easily conceive that after
perforation a complete discharge of the contents of the
globe may take place, and a long interval ensue du-
ring which the stump remains free from irritation, and,
consequently a cure by the powers of nature may for a
time be simulated. In a case communicated by Siclel,
and which will be described later, a cure by perforation
and subsequent atrophy of the globe is asserted to have
been permanent.

The wound healed rapidly, and the boy was dismissed
from the hospital 7 days after the operation; his orbit
being lined with pure conjunctival tissue.

On the 13th of March, 1868, he presented himself
again ; the lids were widely separated by a lardaceous
mass, which was everywhere covered by healthy, though
very congested conjunctiva. In the region of the paro-
tid a soft, subcutaneous, roundish tumor, not quite the
size of a hen’s egg. It had been observed already at the
time of the first operation, harder and movable, and about
the size of a bean, and had been regarded as a swollen
Jymphatic gland. In the submaxillary region a number
of smaller, hard, movable clusters of about the size of a
bean could be felt, and were probably swollen lymphatic
glands. The boy still appeared fresh and rosy, had a
good appetite, slept well, but was very irritable.

On the 14th of March, 1868, I extirpated the entire or-
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bital tumor. In no place had it grown to the periosteum,
and therefore it could be perfectly enucleated with facil-
ity. It was of anatomical interest to me, for I did not
intend to remove the lymphatic glands which had already
become attached and degenerated, and therefore did not
expect a local annihilation of the disease. Nevertheless,
1 thought that the extensive orbital tumor, after its per-
foration, would in a short time be, and perhaps even now
was, a very burdensome and frightful malady to the boy
himself, and to his relatives, and that it would be most
advisable to keep it within bounds for a short interval,
until the generalization of the affection, which had already
begun, should put an end to the life of the little pa-
tient.

The extirpated tumor was the size of a goose’s egg,
appeared white and lardaceous, was soft but not diffluent.
A white glutinous juice could be expressed and scraped
off. Still there were tougher tissues in it which offered
considerable resistance, so that it no longer was the white
medullary mass in all portions, as at the time of the first
operation, but from its microscopical appearance might
have been considered a carcinoma: its consistence, lar-
daceous and tough, yielding a glutinous juice on pressure,
and a fibrous stroma remaining. A few tough, white,
fibrous bands divided the whole mass into lobules, and
may be considered remnants of the connective tissue of
the orbit, which had become compressed by the sprout-
ing masses. But under the microscope the tumor reveal-
ed itself as a perfectly pure glioma, peculiar only in an
extraordinary abundance of blood-vessels. The cells were
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small, refracting light strongly, finely and uniformly
granulated, and having an envelope of protoplasma scarce-
ly discernible. The intercellular substance hyaline and
rather abundant. The blood-vessels constituted a broad
web of large canals, whose walls plainly manifested a
longitudinal direction of fibres. Wherever they were
empty the transverse section disclosed an areolar arrange-
ment similar to carcinoma. DBut that vessels alone were
present could be recognized with certainty upon the fresh
specimen ; for the textures similar to conmective tissue,
and devoid of blood, passed directly into the vascular sys-
tem of canals, which presented the same reticulated ar-
rangement into round and polygonal fields, coming to
view the more distinctly the more easily the vessels were
discernible by their contents, the yellowish blood-globules.
From the larger anastomosing vascular canals there pro-
ceeded smaller ones, with homogeneous coats traversing
the tissue in every direction. Besides, the difference in
the structure of the cellular elements was clearly demon-
strated, for in no place did they assume the character of
epithelium, but without exception bore the characteristics
“of retinal granules. The blood-vessels, in this case, formed
a frame-work which rendered the mass more consistent
than is usual in ordinary glioma, and which, like cancer,
permitted the cellular elements to be expressed and
scraped off as a thick juice, whilst the blood-vessels them-
selves offered considerable resistance.
At the time of the operation severe hemorrhage set
in, which was easily controlled by plugging the orbit with
tinder. I removed this the next day, cleansed the wound







SECTION II.

GENERAL DESCRIPTION OF GLIOMA OF THE
RETINA.

Tur seven cases above described are, indeed, but a
limited number, and will not by far exhaust the various
phenomena of this disease. Nevertheless, they contain
so much of the important and noteworthy, that I cannot
omit gathering them into a general deseription of glioma
of the retina. Although the single cases are the principal
sources of information, their collection serves to demon-
strate the connection and dependence of the various
symptoms. I believe I am the more justified in under-
taking this, inasmuch as in the description of glioma
there is much to be completed ; and as no author that I
can find m medical literature has examined more closely,
and described seven cases from his own observation.

L—Pathological Anatomy of Glioma of the Retina.

The appearance of these tumors is very nearly that of
a soft, brain-like marrow, which, according to the greater
or lesser quantity of blood it contains, is more or less
reddish-gray or reddish-yellow. Here and there places
also appear tolerably pale, vitreous, or lardaceous—a
great homogeneousness of the cellular and connecting
substances then being present. As soon, however, as
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fatty, calcareous, or other changes set in, the appearance
assumes another character. By fatty degeneration, for
instance, the mass often is of a fluid consistence, and a
dirty white-yellow color, so that abscesses appear to
be present in it, a circumstance which ensily leads to
mistakes, on account of the resemblance of the cellular
elements of glioma to the pus-corpuscles, especially in a
state of fatty degeneration. True fluid intercellular sub-
stance, however, as it is in pus, will be found very
rarely, but the several groups of the glioma elements
are joined by a more compact cement of basement sub-
stance. The consummated or perfected glioma, n our
cases, always manifested the same structure, described
by Virchow as soft glioma. In a fresh state, fine, granu-
lar, or amorphous basement substance, in which small
round cells lay embedded at short intervals. The appear-
ance of the microscopical image Virchow very aptly com-
pares to ears of maize. The young cells, when fresh, are
very near the size of lymph-corpuscles (Fig. 17, b), and
have a large nucleus, provided with one or several nu-
cleoli, or are without any. The nucleus is encircled by a
narrow ring of protoplasma, without an observable cell
wall. When we examine the preparations hardened in
alcohol, or Miller’s fluid, the cells appear smaller, the
nucleus is not to be distinguished from the ring of proto-
plasma, so that the cells now look like nuclei, or like the
granules of the hardened retina. The attempt to demon-
strate the proliferation is difficult, since the single cells
have altogether the same appearance.

The intercellular substance 1 always found to be homo-
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geneous in a fresh state ; when hardened it becomes finely
dotted, or fibrous. In thicker preparations it appears,
comparatively to the cells, to decrease in volume, but in
thinner sections of the hardened preparation, when part
of the granules fall out, the intercellular substance then
appears as a fibrous network (example in Fig. 3, a,).
But also in thicker sections the position of the granules
n a not inconsiderable basement-substance can be beau-
tifully brought to view with a binocular microscope,
magnifying 200-300 diameters, whilst with the mono-
cular the granules seem to lie closely together, or over
each other, and compressed into one plane; with the
binocular instrument the preparation stands out in relief,
and the position of the round elements before and behind
each other, as well as the intervening connecting sub-
stance, comes plainly to view. The image resembles, in
miniature, the mineralogical specimen of the so-called
“nagelflue™ or breceia, a conglomerate mass of chalk and
silex, which are connected by a granular cement of the
nature of sandstone. Aside from these elements, which
could always be found, blood-vessels alone were present
i the tumor, of variable size and number, at first still
belonging to the old retinal vessels, later being of new
formation.

IL—Origin, Progress, and Termination of Retinal
Glioma.

Of the origin and progress of encephaloid of the
retina, the above cases present a series as beautiful
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as can be obtained by collecting all the material fur-
nished to medical literature from the most different
sources, to which they, however, contribute not an incon-
siderable number of new and interesting data. The cases
are arranged in such a manner that they form a series of
the different stages of development. A few were traced
through all these stages. Case L, for instance, offers
the best illustration of glioma of the retina till now
on record.

In the unextirpated eye of the first case we find the
retina, under the typical symptoms of Beer’s amaurotic
cat’s-eye, degenerated to a great extent in its posterior
position, and, in consequence thereof, pushed anterior to
the posterior focal surface of the eye. The blood-vessels
of the internal retinal layers and the level of the inner
surface were not markedly changed. In the inverted
image this surface could still be seen distinetly (Plate I,
ophthalmoseopic drawing) ; it was only necessary to hold
the lens farther from the examined eye. But a homo-
geneous mass, of granular appearance, yellowish-white
color, and semi-globular, projected considerably over this
surface. Although I could plainly see the preserved
inner surface of the degenerated retina in the erect
image, with relaxed accommodation, by means of oph-
thalmoseopic ocular glasses of 24" to 18" positive focal
distance, it was necessary to employ glasses of 12" to 10/
focal distance to accommodate for the summit of the oval
mass. Consequently, we infer that the retina was thicker
by 0.4 to 0.6mm., whilst the tumor was 0.8 to 1.0 mm.
in thickness, and 8 mm. in breadth, and 4 in length. The
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latter dimensions could be fixed by a comparison with
the apparent size of the optic dise. (Of the manner of
determining the thickness of a tumor, see below, page
104.) This slight advance of the fundus of the eye
proves that the retina was not yet separated from the
choroid in the primary stage of this affection. Amnother
cause of it is the projection of the glioma into the vitre-
ous, whilst the examination of the other eye showed that
the glioma clusters develop on the external surface.
Since, however, their extension was impossible in an ex-
ternal direction through the choroid and the resisting
sclerotic, they were forced to progress internally. There-
by the inner layers of the retina had, of necessity, to
suffer and to degenerate, which was confirmed by the
absence of the normal smoothness of the surface and the
destruction of the retinal blood-vessels. How long a
period may elapse before the retina becomes separated
from the choroid by serous effusion (hydrops choroidis
internus) is not to be deduced from an examination of
the cases before us.

In the other, extirpated, eye of the same patient (Fig.
1), we find the retina totally detached and beset with a
number of larger and smaller glioma clusters, which all
arise from the outer layers, since we see the limitans
interna and the neighboring retinal layers still preserved.
The origin of the whole morbid process can be demon-
strated to be a proliferous growth of the retinal granules,
as Charles Robin* first described minutely. e men-

* Article Myélocyte in the Dictionnaire de Médecine of Nysten, 1855, and
Sichel Tconographie Ophthalmologique, page 584: 1852-1859, ete.
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tions one case, upon which Schweigger® and Lind-
fleisch,t each with one case, followed, having the same
views; then Virchow,} in a general description of refi-
nal tumors, from his own observation and that of others,
without detailed cases. The similarity of the elements
of the tumor to the retinal granules, led these investiga-
tors to the conclusion that this growth was produced by
a hypergenesis of the retinal granules. None, however,
~ could follow step by step the development of the hyper-
plasy so well as was shown in owr first case. They had
cases before them in which nearly all of the retinal ele-
ments had already been destroyed, and where the layers
of the retina could no longer be recognized. In our first
case, however, the origin of the pseudoplasma in a hyper-
oenesis of the retinal granules was proved most clearly.
The retina, though everywhere detached, preserved more
or less perfectly its different layers, as well in the neigh-
borhood of the ora serrata and the intact optic nerve as
also in a few places on the equator. Near the ora ser-
rata this was most evident (Fig. 2). The radiating fibres
appear hypertrophied, a circumstance which Sehweigger
also notices, but the granular layers are hypertrophied
most, and, indeed, at the expense of the intergranular
layer, which is reduced to a very narrow dotted band
(Henle's external granular—molecular—layer) by the
ntruding proliferous granules. The retinal layers, inclu-
ding the colummar, are preserved. The granules, how-

* Archiy. fiir Ophthal,, Vol. vi. 2, page 324: 1860.
t Zehender's Klin. Monatsblitter, page 341: 1862,
1 Krankhafte Geschwilste, Vol. ii. 18. Lecture, 1864.
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ever, encroach upon them (Fig. 2. a), at first, in very limit-
ed number, then in such masses that they displace all the
retinal layers (Fig. 8. b,b,). The hyperplasy of the gran-
ular layers occurs as well in diffuse form by gradual
thickening of the layers (Fig. 4), as in the form of cir-
cumscribed tumors (Fig. 3. aa;) arising from the outer
granular layer through simple multiplication of its ele-
ments. Such tumors may attain a considerable size—as in
Fig. 3—without the layers of the retina, upon which they
rest, having been destroyed. After some time this destrue-
tion also happens. The limitans internaand the radiating
fibres offer the longest resistance. The retinal vessels are
annihilated by the formation of the tumor and are re-
placed by new ones, whilst in diffuse hyperplasies the origi-
nal retinal blood-vessels remain, as is demonstrated by the
ophthalmoscopic image of the unextirpated eye (Plate I).
As the disease progresses, the retina disappears in the
pseudoplasma without leaving any traces; the tumor pro-
ducing nothing but the blood-vessels and the glioma-cells
(Myélocytes of Robin), and their amorphous connecting
substance. The tumors now vegetate in the space filled
with fluid between the detached retina and the macro-
scopally normal choroid until they arrive at the latter.
The microscopical examination of this and the succeed-
ing case (Fig. 14) proved that the choroid is attacked
before the glioma clusters come in contact with it. The
changes occurring in the choroid are partly of inflamma-
tory character: transmutation info connective tissue,
partly consequences of this inflammation, and of the
increased -intra-ocular pressure: an atrophy of its tissue,
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always present in different degrees, and to which the
plgmentary {_‘.I}ith[ﬂ]iﬂl layer and the vitreous offer the
longest resistance (Figs. 5,6, and 15). In the same man-
ner the stroma of the iris atrophies, the uvea remaining
preserved (Fig. 8). The same process can be demonstra-
ted in the ciliary body (Fig. 9).

The extension of the glioma to the choroid 1s ex-
ceedingly remarkable. It takes place in two dif-
ferent ways: by immediate contact and by dissemina-
tion of germs. Wherever glioma of the retina touches
the choroid, the glioma cells grow into it, causing inflam-
matory softening with destruction of its specific structure,
especially of the anastomosing stellate cells and the blood-
vessels (Figs. 21, 15, 23, 9, 8, 6, 5). This immediate
transition is to be seen most extensively in the neighbor-
hood of the optic nerve, where the thickened choroid en-
circles the pedicle of the goblet-shaped, detached, and de-
generated retina, as in Cases II. and VII. (Fig. 14. aa, and
Fig. 25. mm;). Theglioma-cells vegetate into the choroid,
destroying its tissue, with the exception of the pigment-
cells, which offer a longer resistance, and are found more
or less mutilated and scattered in the mass of round cells.
Although this invasion of the choroidal tissue by the
pseudoplasma can be distinetly recognized, we find in no
place that the original choroidal cells enter into a vegeta-
ting process which converts them into glioma-cells.
Their increase in number always takes place by self-
generation. Like relations are mentioned by Virchow
alone in a single case (Krankhafte Geschwillste, vol. ii.,
p. 161, observation), *The marrowy mass filled the en-
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tire posterior chamber. A hydropical cavity [as in our
second case, Fig. 14. ee] was not present. The intumes-
cence everywhere presented a dense accumulation of cells,
mostly round, the largest of which scarcely surpassed the
colorless blood-globules in size, but were supplied with
relatively large single or double nuclei,.  In the imme-
diate neighborhood of the optic merve entrance the
otherwise normal choroid (Was it examined microscopi-
cally, and not designated as normal by the evidence of
the naked eye alone? Author.) was swollen to a layer,
about 13" in its greatest thickness, of gray transparent
appearance ; & Very dense proliferation of analogous
small cells, mostly round, existed here and between them;
in a few places, pigmented elements of the original tissue
were still preserved. Sclerotic and optic nerve normal.”
This description applies exactly to our second and seventh
cases, so far as the transition of the glioma to the choroid
i« concerned; but in these the eneroachment seems
to have been more extended,. since it not only touched
the apex of the funnel-shaped retina from one side alone
as a simple layer, but encircled it as a thickened disc.
The extension of glioma of the retina by means of
disseminated germs could be demonstrated in Cases L. and
II. The second case is. only doubtfully conclusive, for
the tumor may be supposed to have been in direct con-
tact with the choroid before its detachment, after which
some portions of 1t may have remained attached to, and de-
veloped on the horoid. The same may be affirmed of one-
half of the eye of Case L, but cannot remain valid for the
other half. The degeneration of this retina manifested
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itself in separaté circumseribed clusters, which in their
early stages were provided with a smooth covering, not
ouly on the surface facing the vitreous but also on their
choroidal surface.. They ulcerate in more advanced stages
only. This ulceration probably occurred in all the
clusters of the eye of Case I. (Fig. 1) no sooner than the
retina had already become detached from the choroid by
sub-retinal effusion.  This was evidently the case
in the small clusters (Fig. 1. ¢) on the inner side, for
the largest of these was rough only on a limited
portion of the surface, whilst all the others, situated
_laterally and being smaller, were provided with a smooth
covering, the retina being everywhere removed from the
choroid as far as possible. From the surface of the ulce-
rating tumor small microscopical particles may become
detached, fall through the sub-retinal effusion upon the
mner surface of the choroid, and take root there as
germs capable of growth. This development of the
most diminutive glioma accumulations I could demon-
strate most distinetly in most places of the otherwise
normal appearing choroid of the Ist and 2d ecases.
When the clusters became larger, the choroid acquired a
spotted yellow and bosslike appearance, even to the
naked eye. Microscopically the development of the
diminutive glioma-clusters appeared as before described,
and as represented in Figs. 6 and 7. An accumula-
tion of glioma-cells—perhaps a single cell may suffice—
fall wpon the pigment layer of the choroid, multiply
there; some of them penetrate the epithelial layer,
and arrive between it and the basement membrane.
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Here a long resistance is offered, and therefore they vege-
tate between the basement membrane and the epithelium,
which latter they raise and displace (Fig. 15). The
stroma of the choroid, also becoming irritated, undergoes
an inflammatory change and is atrophied. Whilst
the stellate cells get rarer, those of a more lymphoid
character appear in greater quantity, and are dissemina-
ted through a substance arranged in parallel stric.
Colmheim * considers these lymphoid cells, which de-
velop in greater or less abundance near the stellate in
every healthy choroid, as migrating cells, in analogy to
the structure of the cornea. They do not remarkably
differ in form from the retinal granules, or from the
glioma-cells ; still they do not assist in the extension of
glioma through the choroid, for, although double nuclel
and multiplication of these cells could be discovered,
they were, as in choroiditis, constantly in fusiform spaces
and in fibrous intercellular substance, never in accumu-
lated, hilly, or maize-like clusters, in which a homogeneous
intercellular substance supports the round elements,
which is so characteristic of glioma, especially under the
stereoscopic microscope.

The glioma-cells are self-generative even after they
have penetrated into the choroid. This invasion does not
proceed merely from the side, as we have seen it from
the natural transverse section of the choroid at the
choroidal opening departing from the optic nerve, but also
from the inner surface. After the disseminated germs
have reached a higher grade of development, the base

* Virchow's Arch., xxxix, 1, p. 49, etc.
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ment membrane gives way (Fig. 15) and the mass vege-
tates into the stroma of the choroid, spreads in breadth
and depth, thus ruptures the choroid, and then continues
to proliferate in the loose suprachoroidal connective
tissue between the choroid and the sclerotic. Thus the
former becomes separated from the latter and displaced
toward the axis of the eye, undergoing many alterations
and disfigurations, but its shreds always remaining
recognizable as a black line, the pigment never becoming
entirely destroyed. The description by Rindfeisch of
the case of Horner,* in which, together with complete
gliomatous- degeneration of the retina, a small glioma-
cluster had developed in the suprachoroidal tissue, the
choroid remaining perfectly sound, I cannot at all ex-
plain mechanically if T do not accept a migration of cells
through the choroid, or if infecting juices proceeding
from the primary tumor did not cause the produection of
a secondary, somewhat remote cluster. That a minute
investigation might have disclosed passages of glioma-
cells through the choroid, propagating the pseudoplasma,
can only be advanced with reserve, if we consider the
well-known exactness of the author. Here, also, a very
nstructive case of Graefe’s must be added, although
otherwise interpreted: “ A cancerous deposit in the
interior of the eye, its primary seat between sclerotic and
choroid” (Archiv fiiv Ophthal,, vol. ii., part 1, p. 214).
A boy, ten years of age, became blind with symptoms of
detachment of the retina. At a later period, yellow,
lustrous reflection ; exophthalmus produced by a medul-

* Zehender's Klinische Monatsblitter, 1863, p. 341, ete.
L] T
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lary episcleral tumor. The vitreous chamber filled with
a white-yellowish pulp. The retina could be demon-
strated only in the vicinity of the optic nerve and ora
serrata, becoming lost in the pulpy mass and being de-
generated to small cells (elements like those of the granu-
lar layers). The choroid atrophied ; between it and the
sclerotic, abundant deposit of the same white-yellowish
medullary mass. A perforation of the sclerotic was not
found.

The proliferation of the glioma continues in the supra-
choroidal tissue, pushes the ciliary body from the outer
surface of the ciliary muscle toward the axis of the
globe, detaches it from the sclerotic together with the
attachments of the iris, and thus reaches the anterior
chamber. This happens first on one side, so that the
pseudoplasma is found touching the posterior surface of
the cornea in one half of the cornea, whilst in the other
the atrophied iris reclines upon it, as was to be seen later
in the unextirpated eye of Case I, the ophthalmoscopie
drawing of which was taken two years ago. As the
disease progresses, the entire iris and the crystalline
become displaced toward the centre of the eye, which
then is completely filled with the encephaloid, as is
substantiated by the cases following. In the interior
of the eye all the tissues are destroyed in the homoge-
neous glioma degeneration, with the exception of the
choroid pigment and the crystalline. The tissue of the
latter was found intact, although its shape was altered
by pressure and its position changed by the destruc-
tion of its suspensory ligament (Fig. 20.le). How-
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ever, before the pseudoplasma penetrates into the ante-
rior chamber, it fills the posterior space of the eye
completely, and crowds the lens and iris forward, until
they lie in contact with the cornea (Iig. 18. 1).
Nevertheless, the process is not arrested after the inte-
rior of the eye is completely filled. 7o ways are open
Jor the exit of the pseudoplasma,—the optic nerve and the
Jibrous capsule of the eye. The latter, for a long time,
1s an obstacle to the progress of the growth, but finally is
also ruptured, either through the cornea or the sclerotic
(Cases IV., V., VI, and VIL, Figs. 18, 20,22, 25). The
glioma-cells produce a parenchymatous inflammation, with
distention and softening, then penetrate into its stroma,
separating and absorbing the bundles of connective tissue
(Fig. 19).  Arrived at the outer surface of the capsule
of the eye, the growth vegetates rapidly, attacks the tis-
sues round about, ulcerates, crowds the lids asunder and
the globe forward, at the same time penetrating into the
depths of the orbit. The further proliferation is then
only limited by its decay or by the death of the patient,
which is caused less frequently by the failure of the
vital forces consequent to the local difficulty than by
the development of glioma in the brain, spinal cord,
diploé of the cranial bones, and other organs (Cases ., TL,
and VL). Dalrymple (Pathol. of the Human Eye, Lon-
don, 1852) mentions one instance, where “a cerebriform
tumor was sitnated in the arm, destroying nearly two
inches of the humerus.” The changes in the brain and
spinal marrow may be regarded partly as direct ex
tension of the retinal glioma, and partly as metastases,
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Extension to the lymphatic glands occurred in Case
VIL. Metastases to the diploé of the cranial bones, with
very large tumors beneath the scalp, were described in
Case L. and illustrated by Figs. 10, 11, and 12. In the
same case metastases to the liver were also present.

The extension of the glioma through the optic
nerve sometimes takes place before the interior of the
eye is filled with it (Case IL), and continues its growth
through the optic commissure. A beautiful instance of
the latter,—mamely, extension to the brain and spinal
marrow, where 1t was confined especially to the pia
mater,—is furnished by Case VI. The glioma-cells first
penetrate into the space filled with connective tissue and
blood-vessels, between the bundles of nervefibres, and
then spread in the shape of lumps and ears of maize.
The connective tissue and blood-vessels are destroyed
by them, and afterward all the fibres of the optic nerve,
so that the sheath of the nerve is filled with the glioma
mass alone. The optic nerve, when completely degene-
rated, swells from two to four times its original thick-
ness (Cases II. and VI.). This increase in bulk is not a
regular one; but a number of constrictions and protuber-
ances are found in accordance to the resistance,—of longer
or shorter duration,—which the pseudoplasma encounters.
The constriction is constant at the selerotic aperture,
where the optic nerve is naturally thinnest.

It is remarkable that the eyeball can be filled with
glioma masses for a long period (Case 1IL, Fig. 16), or
that enormous proliferation can occur externally jvithout
the optic nerve being attacked (Cases IV., V., and VL,
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Figs. 18, 20, 25). Both varieties of extension, as well
through the capsule of the eye as through the optic
nerve, we found in Case VI. (Fig. 22).

In the further progress of encephaloid of the retina,
retrogressive metamorphoses set in. There were three
varieties of these observed in our cases: fatty, calcareous,
and pigmentary infiltration.

The fatty degeneration appeared as a finely granulated
infiltration of fat in the encephaloid cells of the amor-
phous intercellular substance, and as accumulated heaps
(Fig. 17.d", d, ). The fatty spots were also distin-
guishable, microscopically, from the light red, transpa-
rent, and luxuriantly-vegetating places, by a lighter white
color.

The calcareous degeneration (Fig. 21. ca) appeared
microscopically as transparent whitish or greenish spots,
which were always found in the vicinity of the choroid,
never at a distance from it in the remaining encephaloid,
or even in the clusters external to the globe. Under the
microscope they proved to be glioma clusters, full of
finely divided calcareous deposits, which had accumu-
lated in the cells and in the intercellular substance. By
acids they could be extracted, without the formation of
gases, and the appearance of a non-caleareous glioma
cluster was rveproduced. Their reaction was that of
phosphate of lime. Charles Robin was the first to
describe both of these degenerations—the fatty and the
calcareous,

The pigmentary degeneration from hemorrhage could
be demonstrated in the interior of the eye as yellow, and
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in the outer portions of the tumor as black, coloring mat-
ter. Hemorrhages are very common in glioma, especially
in the rapidly vegetating portions exterior to the globe.
Since no proliferation or metastasis of the pigment-cells
of the choroid is found in glioma, as in melano-sarcoma,
the black coloring matter of the outer portions of the
tumor can have no other origin than from extravasated
blood. Tt is in form finely granular, or amorphous, and
is either in connection with the cells or disseminated
singly, or in heaps throughout the mtercellular substance
(Fig. a).

This production of retrogressive metamorphoses, espe-
cially fatty degeneration, leads to the supposition that
the growth of the formation, which takes place only
through multiplication of 1its own elements, might be
exhausted ; a stationary stage, an atrophy, be arrived at
which might lead to a spontaneous cure, although never
to a restoration of function. Sichel* asserts that he has
seen encephaloid of the retina atrophy. The degenera-
tion thus wholly disappeared by a process of absorption,
and no recidive had ensued for ten years. In his collec-
tion he also has the eyes of a child, m which he recog-
nized the encephaloid of both retine immediately after
birth. At first the disease progressed with equal rapidity
in both eyes ; afterward one ruptured, and became atro-
phied; the other developed to a very voluminous tumor,
and after death, which followed at the expiration of one
year, it presented the autopsy all the signs of an en:
cephaloid in its last stage. On the other hand, the

* Tconographie Ophthalmologique, p. 573.
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shrunken eye, first mentioned, manifested no traces
of encephaloid. It would be of great importance if
this observation were confirmed by others. Temporary
atrophy, after rupture of the cornea and apparent
cure of the glioma of the retina, were observed in Case
VIL:; a local recidive set in three months afterward ; the
globe again enlarged, and an immense and fatal glioma

developed.

IIL.—Symptomatology of Glioma of the Letina.

I agree with Mackenzie and Sichel in dividing the
course of glioma of the retina into three stages, but have
adopted different boundaries from those of the above-
mentioned highly meritorious ophthalmologists.

The first stage produces no change of form or tension
in the eye. In the fundus there can be seen by the aid
of artificial reflected light, or even with the naked eye
alone, if the face of the patient be turned toward the
window, a white or more frequently yellow reflection,
mostly always of metallic lustre, which Beer has desig-
nated the amaurotic cat's-eye. The examination is easier
and more exact, if the pupil be dilated with atropine,
If now the degeneration is still diffuse, or if the several
clusters are small, the retinal vessels can be recognized
with the ophthalmoscope, as well as the more or less
boss-like surface, which is smooth, as long as the internal
layers are intact and tightly covered by the limitans.
This is a necessary condition for its lustre, the coloy
depending upon the amount of blood contained, and the
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coloration of the subjacent parts which mingle the direct
rays from the surface with diffuse colored licht. The
lustre diminishes the more the surface becomes granular
and rough, which occurs when the clusters project and
ulcerate internally. These relations are illustrated in
the ophthalmosecopic image of the non-extirpated eye of
Case I. (Plate I.). By examination of the upright image,
with relaxed accommodation, and with different grades
of the weakest convex glasses, the position of the degene-
ration in regard to the posterior focal surface of the eye,
—or, in other words, the thickness of the tumor,—can he
computed. In an emmetropic eye, an emmetropic, and
even an ametropic examiner, with compensating glasses
" can, with relaxed accommodation, obtain an exact up-
right image of the fundus of the eye. If a tumor rises
on the ocular fundus, the rays from its surface leave the
cornea with a divergence, increasing as the tumor becomes
thicker. If the examiner now keeps his accommodation
relaxed, he must make the divergent rays proceeding
from the tumor parallel, by placing convex glasses be-
hind the ophthalmoscope. Zhe strongest conver glass,
with which the swrface of the tumor is distinctly visible,
determines the divergence of the recwrrent rays. If we
assume an inverse course of the rays, and allow a bundle
of parallel rays to fall upon the auxiliary convex lens, 1t
meets the cornea with a convergence determined by the
focal distance of the lens, and the rays are collected upon
the surface of the tumor in the examined eye. The vir-
tual focus (p, Fig. 70) of the rays falling upon the
eye, and made convergent by the convex lens, and their




GENERAL DESCRIPTION OF GLIOMA OF TIE RETINA. 105

real focus (t, Fig. 70) upon the surface of the tumor
in the eye, are two conjugate focal points of the dioptric
system in the examined eye. Let,in Fig. 70, the focal
distance of the auxiliary lens be f;=op=hp, disregarding
the small quantity oh, being the distance of the lens
from the principal plane of the eye; let, moreover,
f,—ht be the focal length of the refracted rays the focal
point of which lies on the surface of the tumor. Know-
ing the principal focal lengths of the eye, F; and Fy, by
physiological inquiry, and f, by ophthalmoscopic exam-
ination of the diseased eye, we can determine f; by
making use of the general formula
F, F,
E e

For F; and F, I insert the values derived from my own
measurements on the living eye (Arch. f. Ophthalmol.,
vi, 2, p. 40); viz ; B, =14 mm., and F,=18.6 mm.
After having found f, we subtract its value from
that of F, and in the remainder have the thickness
of the tumor, and, consequently, the projection from the
posterior focal plane of the eye which, in the emme-
tropic eye, corresponds to the columnar layer. In
order to make this method practicable for all without
caleulation, I have determined the distance of the second
focal point (t) from the retina for the ordinary spectacle
glasses which are to be placed behind the ophthalmo-
scope. It corresponds to the shortening of the axis of the
eye in equivalent grades of hyperopia; therefore, for
the sake of brevity, I shall make the thickness of the
tumor equal to the shortening of the axis of the eye, and
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the number of the convex auxiliary glass to the corre.
sponding grade of hyperopia (IH).

H. = } shortening of the axis of the eye = 1.8 mm.
i — _é_ i i hi — 1.5 ke
{3 _;]r 111 i 11 — 1.3 i
1 — ‘A‘ i (11 ik . p— 1-2 (1
i — _‘L_ i {4 14 — 1’1 “
6 = L % 1 o= 1.0
N — 'ill' [ e “ = 09 i
14 — T"f 113 1 1 — ﬂ_s 13
1 = _111_ L1 e o — G‘T e
L J— 'Il'ﬂ' 1 119 i o (}-6 14
"wo— é 13 i p— 0'52 (11
L — 'Elﬂ" 11 1 ik — 0+45 i
o i 1 [ —_— ﬂd: £
B — 1 i wk —_— 0*39 1
o — L1 13 [ — 0.24: i
A= 11 43 1 — {]19 LE

(1 Paris inch being equal to 27 mm.,)

It Zyperopic eyes are affected with intraocular tumors,
the grade of shortening of the ocular axis corresponding
to the hyperopia is to be subtracted from the thickness
of the tumor, whilst in the myopic, a corresponding addi-
tion is to be made, in order to obtain the real thickness
of the tumor or plastic exudation.

Should the pseudoplasma extend further forward, its
shape and position can be demonstrated by examination
with reflected light. For this I recommend direct rays
of the sun, employing a convex lens or the ophthalmoscope
as the means of illumination. The purest and most
~ distinet view is obtained when, by means of a heliostate
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in a dark room, the direct rays of the sun are thrown
into the interior of the eye with a convex lens or with
the ophthalmoscope. The image is best seen in relief by
aid of a binocular ophthalmoscope, which can be em-
ployed for examination both of upright and inverted
images, the latter with especial advantage by means of
strong convex lenses before the eye. If this be held
at a considerable distance from the examined eye, an
inverted image both of the fundus of the eye and the
iris 1s obtained, and consequently the distance of the
former from the pupillary level can be estimated.
As long as the pseudoplasma remains small, only a
portion of the fundus will be occupied by it and have
the specified characteristics, the other portion appear-
ing as usual and retaining the power of vision. The
defect in the field of vision can be determined if the
patient is of sufficient intelligence.

The refracting media remain clear for a long period
in retinal glioma; even the vitreous becomes opaque
only after a long interval.

We may begin the second stage of the malady when the
tension of the eye 4s increased by rapid growth of the
tumor. Then also the first symptoms of irritation and
wnflarnmation begin. The lens and iris are carried for-
ward toward the cornea; the pupil becomes dilated,
sluggish, oval, and immovable; the iris dirty, faded, and
atrophied. The episcleral vessels are tortuous and dis-
tended ; the lens and anterior chamber become cloudy ;
the tumor penetrates into the latter; the cornea be-
comes vascular, opaque, and softened; the conjunctiva



108 GENERAL DESCRIPTION OF GLIOMA OF THE RETINA.

and eyelids grow red and tumefied. Then pain in the eye
and its vicinity sets in as in glaucoma. These inflamma-
tory symptoms may exacerbate periodically and remit, but
after every attack the eye is somewhat worse. It now
becomes enlarged and projects on account of the attenua-
tion and dilatation of the sclerocorneal capsule.

Now begins the third stage, in which the pseudoplasma
passes beyond the limits of the interior of the globe, either
by extension through the optic nerve to the chiasma and the
brain, in which case blindness of both eyes and symptoms
of tumor of the cerebrum—viz., irritability, headache,
twitching of the muscles, vomiting, and sopor—institute
themselves; or by perforation of the cornea or sclerotic,
after which the growth, for a longer or shorter period,
vegetates beneath the conjunctiva in the orbit, but then
matures and ulcerates. Ultimately, sloughing of the whole
pseudoplasma and shrinking of the globe follow, whereof,
however, I know of only one case related by Sichel.
Mostly the pseudoplasma now develops more rapidly, at-
tacks the surrounding tissue, and appears as a white mass,
vegetating luxuriantly, bleeding frequently and freely,
forming tumors on the cheek, nose, and forehead, and causes
death by exhaustion, if simultaneous invasion of the cra-
nium, probably the more usual occurrence, does not induce
the fatal result under symptoms of paralysis and coma.

IV.—Occurrence of Retinal Glioma.

Encephaloid of the retina may be congenifal, as our
first and fifth cases demonstrate. In Case V. it was
noticed by the parents immediately after birth, and in
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Case I. the parents had also remarked 1t in the first
weeks: and considering the slow growth of glioma in its
first stage, we may assume that the degeneration, which
in the child of eighteen weeks had produced tumors so
considerable in size, must have had a longer existence
than the brief period of the patient’s life. It has also
been observed early in life by other physicians. Mac-
kenzie, for instance, records one of the ninth week, in
which the parents asserted that they had noticed the
yellow reflection in the pupil already in the fifth week.

All the cases above described relate to children under
five years of age. Medical literature contains cases
which refer to adults, but none of them appear to me
to be indubitably the affection here described. All
physicians of large experience agree that encephaloid of
the retina occurs much more frequently in childhood
than in adult age.

Occasionally, glioma of the retina appears simultane-
ously in both eyes, as was seen in both our congenital
cases (L. and V.). In both, this circumstance 1s worthy
of mention, that the optic nerve of the more diseased
eye was found healthy after the enucleation of the globe
—undeniable evidence that the malady had not spread
from one nerve-trunk along the chiasma to the other,
and the retina of the other eye—but, as the section of
the first substantiated, had developed as a primary and
independent disease in both retinee. IHence, an exagger-
ated impulse to the development in the interstitial
tissue of hoth retinm was present already in feetal life,
and had manifested itself partly as diffuse, partly as
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circumseribed (tumor-forming) hyperplasy of the retinal
granules.

That the encephaloid is hereditary has not been re-
marked, and ecould only be demonstrated in a case
where an individual afflicted with an encephaloid, and
cured, either by atrophy or operation, survived and had
descendants. No such case is on record, and no obser-
vation that this degeneration had occurred in an;f of the
ancestors is reported. However, there are several very
remarkable examples known, where different children
of the same parents suffered from encephaloid of the
eye. Lerche® relates that of a family of seven chil-
dren, four were attacked by this disease; and Sichelt
describes and sketches cases, where in one family four
children out of five died of encephaloid. Von Graefe also
(Archiv fir Ophthal.,, x. 1, p. 220) relates that a girl
of three years had been operated on for soft sarcoma
whose sister died six to eight years previously, likewise
in childhood, of a very luxuriant cancer of the eye. It
strikes me that boys chiefly (six of our seven cases) are
subject to retinal fungus, and I should wish to direct
the attention of my professional brethren to it.

In relation to the immediate or remote causes of
glioma of the retina, nothing is positively known.
Trauma is mentioned as a cause; still, none of the
observations are exact. Wherever frawma is indisputa-
ble, as in a case of Sichel's, the diagnosis is more than
doubtful ; and when the diagnosis is positive, the trauma

* Vermischte Abhandlung aus der Gebiete der Heilkunde.
t Iconographie, pp. 574 to 581.
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appears to be purely accidental. If we search for it, we
will not be at a loss to find in children a fall or a blow
as the cause, especially as this affection never manifests
itself externally in its early stage. Serofulous constitu-
tion is also advanced as predisposing ; this, however, 18

not confirmed by my own observations.
V.—Diagnosis of Glioma of the Retina.

The differential diagnosis of glioma of the retina has,
indeed, as that of all other tumors, its difficulties during
the lifetime of the patient; still, T should think it
hardly possible to make an error, if an early and atten-
tive examination be bestowed upon it.

Firstly, I consider glioma of the retina a disease of
childhood, if not exclusively, at least in the great
majority of cases. All well-deseribed and positively
reliable cases in medical literature refer to children.
The two cases of glioma, or glio-sarcoma, in adults, of
which Von Graefe makes mention in his Archives of
Ophthalmology (1866, vol. xii., part 2, p. 239 to 244),
cannot be substantiated. In the second of these cases
the autopsy was not made, and the first I, supported by
a case observed by me in its origin, and upon which
an early enucleation was performed, consider from the
beginning as a choroidal sarcoma. It proved in an
autopsy, undertaken by Jwanoff * at a later period, to
be a sarcoma. Hereafter I shall diseuss this important
case more minutely under the differential diagnosis of

* A. Mooren, Ophthalmiatrische Beobachtungen, pp. 35 to 40. Berlin:
Hirschwald., 1867,
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choroidal sarcoma. I do not wish to say that glioma
of the retina does not occur in adults; for this, the
number of cases we have observed is much too limited.
Nevertheless, it must awaken our suspicions that until
now we have no positive case occurring in an adult,
Glioma cannot be mistaken for other tumors of the
relina, since they appear never to occur. There are in my
collection eighteen intraocular tumors which I had ob-
served during lifetime; seven are glioma of the retina;
and the remainder sarcoma of the choroid. Iam far
from wishing to generalize deductions from these
cases. My search in medical literature confirms as far
as the diagnosis can be formed from the descriptions of
the cases and not from the names given to them. The
easiest fo mistake is glioma of the retina for wnpigmented
sarcoma of the choroid. To this is added that they occur
also in early childhood. The last person in whom I ob-
served a white sarcoma of the choroid, was a boy of six
years—all the others were considerably older. The sarco-
mata of aged people were invariably melanotic. Inexpli-
cable to me is a remark of Mooren, in his Ophthalmiatri-
sche Beobachtungen (p. 84), according to which he af-
firms to have observed melanotic tumors more frequently
in children than in adults. Unfortunately, he gives
neither a description of the disease nor the results of post-
mortem examinations of this ocular affection, which is
well worthy of our attention. The diagnosis of mela-
notic sarcoma is not particularly difficult. Aside from
the age of the patient, glioma of the retina can also be
distinguished from a white sarcoma of the choroid most
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always by its ophthalmoscopic image. 1st. The former,
in its early stages, is invariably of a vivid, often metallic
and gold-yellow lustre, which I could not discover in
sarcoma of the choroid, which always appears dull white
or feebly yellowish in color. The reason of this differ-
ence is, that in glioma the posterior portion of the retina
becomes expanded, stretching the limitans interna tightly
and without small wrinkles over the inmer layers, and
thus causes upon it a brilliant reflection of light ; whilst,
in sarcoma of the choroid, the retina is either detached,
and in this case appears of a dull gray or blue color, or
clothes the pseudoplasma in irregular folds and wrinkles,
a condition not adapted to a brilliant reflection of light.
2d. In the early stages of glioma the characteristic rami-
fications of the retinal vessels, and these alone, can be re-
cognized on its surface; whilst in sarcoma of the choroid
an altogether irregular branching of the vessels—new
formations—and numerous extravasations are seen. Con-
sequently, the ramifications of the retinal vessels and their
peculiar characteristics become entirely obliterated. I
deduce these symptnﬁs from cases of my own observa-
tion in which the diagnosis was confirmed by post-mortem
examinations. 3d. Glioma of the retina begins either as
an extended surface degeneration, or as a formation of
numerous small clusters, which coalesce soon after and
spread rapidly from the optic nerve entrance to the ora
serrata; whilst white sarcoma of the choroid appears, from
the beginning, as a single round or oval intumescence of
considerable size, which remains circumseribed for a long

time, so that it is still surrounded on all sides by the sen-
8
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sitive retina. I watched a circumseribed scotoma in the
field of vision in a sarcoma of the choroid for months,
whilst early defects extending to the periphery must ac-
company retinal glioma.

In later stages, when total blindness and detachment
of the retina have ensued in both, glioma distinguishes 1t-
self by a manifest yellow or ochre-yellow color, which
commences close behind the lens; whilst sarcoma appears
of a dull white or generally whitish-gray, and if pigmen-
tation has occurred, of a dirty gray and grayish-black,
dotted in some cases. The detached retina is rigid in
glioma, movable in sarcoma when not adherent to it, In
which case it still allows the blood-vessels and color of
the tumor to be seen through its tissue.

_ For the study of these peculiarities I repeatedly recom-
mend the employment of direct sunlight, which 1s best
accomplished by means of a heliostate in a dark room.
Many a valuable discovery will, without doubt, be made
with it. If, for instance, we are able to determine by a
differential diagnosis whether an eye is blind by a mali-
c¢ious growth or by one with a tendency to become 8o, or,
on the other hand, by a morbid process harmless to the
ceneral organism, our treatment, dependent on the defi-
nite solution of this question, may rescue life.

There is a large number of morbid changes in the eyeé,
non-inflammatory .and inflammatory in their nature,
which may be mistaken, now and then, for glioma or sar-
coma. The former, the non-inflammatory, especially the
simple detachment of the retina, can scarcely be taken for
retinal glioma, since the movableness and dull grayish-blue
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color distinguish them sufficiently from the diffuse and
partial, yellow shining, dense, and nodular gliomatous
degeneration of the retina. Where only a portion of
the latter is attacked by the degeneration, and the re-
mainder detached as usual, the yellow mass will invari-
ably be seen shining through, if we make use of very
strong illumination. We may add that simple detach-
ment of the retina consequent to the well-known diseases
of the fundus, sclero-choroiditis posterior, other choroidal
difficulties, and opacities of the vitreous, according to our
knowledge, was never observed in children; glioma of
the retina only in children.

In certain cases, as Alfred Graefe® has demonstrated,
the distinction must be very difficult between glioma and
eysticercus, with the thickening of the retina dependent
on it. I should wish to state that in glioma the charac-
teristic blood-vessels of the retina are preserved, whilst
they disappear in other hyperplasies. Alfred Graefe as-
serts that, in his case of cysticercus, the advanced fundus
glistened opal-like, but that the retinal vessels were not
to be seen in their peculiar ramifications. In the great
majority of cases, the progress of the disease and the
characteristic features of both affections will enable us
to make a positive diagnosis. |

Of the various consequences of inflammatory pro-
cesses in the interior of the eye, suppurative choroiditis,
after cerebro-spinal meningitis, as we had abundant
opportunities for observing in our epidemic of last years,
15 most likely to be mistaken for retinal clioma. Nev-

* Zehender's klin, Monatsbl,, 1863, pp. 231-244,
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ertheless, this error cannot be persisted in, if a minute
examination be made. The fundus pushed forward by
accumulations of pus, which cover the inner surface of
the choroid like a capsule, and are bounded by the
the retina, which is changed by suppuration, buf still
continuous in its tissue, reflects light very strongly after
the absorption of pupillary and vitreous opacities, but
is not yellow and glistening, but white and dull.
Blood-vessels can be seen on it only exceptionally, and
then do not correspond to the ramifications of the retinal
vessels. Though belonging to them, they may be new
formations, as are found frequently in the purulent
membranes which originate in the ciliary body and ex-
tend behind the lens. In this and other inflammatory
processes, we are additionally guarded from mistakes,
to which the first impression of the condition left by
the inflammation might lead, by the history of the case,
and the constant results of inflammation, viz: small
grayish-brown synechiz, the iris often pushed forward,
and the globe smaller and of diminished tension. A
case (Lameet, 1854) of a child of five months with
chronic iritis, proves that mistakes may happen even to
very experienced oculists, by disregarding the history
and the complex of symptoms. The pupil gradually
acquired a yellowish color, which induced Messrs. .
Dizon, Critchett, and Bowman to assert the presence of
an encephaloid in 1ts primary stage. The extirpated
eye, examined by Clarke, did not show any trace of
carcinoma, but made it evident that the yellowish dis-
coloration of the pupil was due to inflammatory
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products deposited around the capsule of the lens.
That we, now that physical diagnosis and pathological
anatomy of diseases of the eye are better understood,
are less liable to make erroneous diagnoses, especially if
we are able to appreciate the tension of the globe, 1s
evident as well in this as in other branches of ophthal-

mology.

VI.—Prognosis of Glioma of the Lietina.

The prognosis of retinal glioma is not of a consola-
tory nature. In well-established cases, the results have
been, probably without exception, of a fatal character.
After perforation, rapid extension of the pseudoplasma
and death from exhaustion or hemorrhage. In other
cases, extension to the brain, or simultaneous develop-
ment of cerebral glioma, before the local affection has
reached a high degree of development, and fatal termi-
nation under cerebral symptoms, as in our second case.
Earlier or later, appearance of local relapses and conse-
quent death, as in Cases IV. and V. The prognosis,
therefore, must be set as very unfavorable.

Nevertheless, the disease cannot be condemned as en-
tirely hopeless. 'The anatomical facts, first acquired by
Ch. Robin, and then so lucidly described by Z. Vir-
chow, demonstrate that the proliferation of a circum-
seribed " layer of tissue is not mnecessarily a malignant
process, as 1s the case with veritable cancerous growths
consisting of a stroma of connective tissue, containing
epithelial cells in its areole. To this, the consolatory
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fact is added, that the vegetation of the retinal granules
occurs in an organ admirably closed by a very dense
fibrous capsule. Thus, for a long interval, an effectual
obstacle is set to its extension to the neighboring parts,
for we find that the only outlet from this inclosing cap-
sule, the optic nerve, does not at all frequently become
encroached upon by the pseudoplasma, and generally
only at a very late period. That glioma germs, how-
ever, easily become disseminated in the tissues adjacent
to the retina, and then develop to similar new, homoge-
neous vegetations, the case of Horner-Rindfleisch, and
our own first and second cases, give anatomical evidence.
The direct transition to the choroid is also anatomically
demonstrated by our cases, Schweigger’s, and that of
Virehow. That and how the sclerotic is attacked, is
also shown in our cases (see Fig. 19); and numerous
other observations prove that the cornea and sclerotic
are perforated by the pseudoplasma. Particularly in-
structive is the case communicated and drawn by Szo-
Lalshi in Zehender's klinischen Monatsblattern of 1865,
pp- 396 to 404.  Retrogressive metamorphoses, especially
fatty and caleareous, which I found anatomically, as
also Robin and Virchow, are advanced by the last-
named investigator as evidences of the arrest and in-
volution, and consequently the exhaustion and destrue-
tion, of the pseudoplasma. This conclusion is sub-
stantiated by several observations in which the amau-
rotic cat's-eye passed over into a permanent and inno-
cuous atrophy. The above-mentioned case of Sichel fur-
nished convineing proof, by the dissection of the other
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eye, that it really referred to an encephaloid of the
retina. Temporary atrophy (lasting three months) was
observed in our Case VIIL, which terminated fatally
at a later periudE likewise by Von (fracfe (Arch.
f. Ophthal, x., 1, pp. 216-218), on both eyes of a child.
That the malignaney of glioma of the retina is entirely
local in its first stages, the first of our casés, in which
the retina and choroid alone were attacked.—the
optic nerve and orbital tissues, on the other hand,
being entirely unaffected,—bears evidence. Two years
and a half after the operation, the child died from ex-
tension of the pseudoplasma situated in the other, less
diseased, retina. That in the orbital cavity of the ex-
tirpated eye no symptom of a relapse was present two
years and a half later, has, according to my information,
not been ohserved as yet, and is certainly worthy of no-
tice. Had I extirpated the other eye at the same time,
the life of the child might possibly have been saved.
The virus had certainly not yet been absorbed from the
richt retina into the general economy, for symptoms of
generalization appeared only after the left non-extir-
pated eye had passed through all the stages of the
disease.

VII.— Treatment.

The foregoing remarks afford many a deduction and
hint for the treatment. Showld a wnilateral glioma of
the retina be recognized early, I consider the enucleation
of the globe decidedly indicated, especially if the entire
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retina is not yet attacked. Since the proliferation proceeds
from the retina, and not from the optic nerve, and dissemi-
nates germs capable of development only later, outside
of the capsule of the eye, the simple enucleation will be
sufficient, and will remove with the affected eye all the
roots of this evil, fatal by its generalization. It will be
prudent not to divide the optic nerve near the sclerotic,
but to remove a longer portion, even if its cut surface ap-
pears perfectly normal. I consider this more rational
than hoping for the highly uncertain atrophy. JIf un-
ereased tension and inflammation, consequently the second
stage, are already present, I advise a complete evtirpa-
tion of the eye, together with the contents of the orbit ; for
the enucleations of the globe from Tenon’s capsule,
until now performed in this stage, have all been fol-
lowed in a very short time by local relapses—a proof
that the glioma germs were already disseminated in the
orbit. The danger of consequent meningitis from this
more extended operation, especially if we consider that it
is undertaken in children, is indeed greater than in sim-
ple enucleation ; and even after this comparatively simple
procedure, in one case ([orner’s) there ensued a fatal
meningitis. If the optic nerve be found degenerated as
far back as its entrance into the eranium, we, guided by
our present knowledge of this disease, should not indulge
in illusive hopes of preserving the patient’s life.

T the last stage, when perforation and éxophthalmos
are present, our expectation to save life is reduced to a
minimum. Still, even here, a possible escape is concelv-
able in case of unilateral glioma, as is illustrated by
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Sichels case, which after rupture passed into a state
of atrophy. 7 shouwld also, in such cases, perform the
operation of total evtirpation of the eye and all orbital
tissues, andnot be contented with the (}pﬂl'zltiﬂll of enucle-
ation, although more favored at present and easier of exe-
cution. The fourth of the foregoing cases, in which a
fatal local relapse ensued, though the stump of the optie
nerve was healthy, yet furnishes an additional argument
in favor of such a procedure. Had I at that time
removed all the orbital tissues, the local relapse might
possibly have been prevented and the life of the patient
perhaps saved.

In cases of bilateral glioma of the retina, we would be
Sully justified in evtivpating both eyes, since in this man-
ner there is a possibility of saving life; but we will
scarcely ever have the opportunity of putting these
principles into practice, as the friends and relations will
hardly give their consent. Our humane age, in which
crippled children cannot be exposed on the Taygetus,
as the Spartans were in the habit of doing, does not
permit us to ask whether it would not be better to let a
blind child die than to grant him a remedy for prolong.-
ing his existence. The uncertain result of this remedy
can alone influence the physician not to request permis-
sion for the bilateral operation of extirpation.

If cerebral complications, in cases of unilateral and
bilateral glioma, are unmistakably pronounced, as in Case
- IL, vomiting, headache, and sopor, we can only be induced
to undertake an operation in order to alleviate the severe
pain resulting from the extreme tension of the eyeball.
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The disease then terminates fatally, either in this manner
or otherwise, for even if we do not wish to consider iso-
lated retinal, spinal, or cerebral glioma as absolutely mor-
tal, we can no longer cherish such illusory hopes when
a combination exists.

After having expressed myself decidedly in favor of
a vigorous treatment with the reservations previously
mentioned, I must not conceal the fact that very
many prominent physicians avoid such heroic measures
on account of the sad results they have experienced from
their operations. They then confine themselves to a
reverent observation of the phenomena of nature, or
content themselves with “an appropriate medical treat-
ment” intended to bring on the atrophy of the pseudo-
plasma. But this atrophy, the possibility of which I am
far from denying, we should carefully record after hav-
ing made the diagnosis as positive as possible ; for if
we consider everything which presents the appearance of
the amaurotic cat'seye as encephaloid, we will draw
very many false conclusions on the efficacy of an
« gppropriate medical treatmen ) as has been proved
during the last few years from most varied sources.

The “appropriate medical treatment " to which I have
reference, is transmitted to posterity by Sichel, and the
importance of the subject makes it my duty to quote
the same from his excellent work, which perhaps cannot
be easily acquired by every physician. I beg permission
to present it in the French, the original language, for 1t,
as well as all other translations, must lose by rendition
into the English. Sichel, on page 574 of his Iconographie,
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speaks as follows: “J'ai été le premier et le seul i con-
stater par l'anatomie pathologique I'atrophie du globe
oculaire affecté de véritable encéphaloide, et a baser sur
cette terminaison heureuse une méthode thérapeutique con-
tre cette terrible maladie. J’ai annoncé ces faits depuis
longtemps ; je les signale de nouveau & la sérieuse atten-
tion de mes confréres. Ces faits m’ont porté i tenter, dés
la premiére période de cette maladie, d’amener I'atrophie
par un traitement antiphlogistique, altérant et dérivatif,
trés-énergique. Les applications réitérées de sangsues pres
de 'organe affecté, précédées de saignées générales chezles
individus robustes et sanguins; les mercuriaux & doses
altérantes longtemps continués avee des interruptions, de
maniére & ne produire ni salivation ni action purgative
(calomel un centigr. ou une pilule bleue de la Pharmaco-
pée d’ Edimbourg du poids de 5 centigr. deux a trois fois
par jour; onction d'onguent napolitain; la pommade
d’oxyde moir de cuivre, un gramme pour 10 grammes
d’axonge) ; le chlorure de barium ; les préparations anti-
moniales et iodurées ; enfin, les antiplastiques et les résolu-
tifs en générales, et chez les individus lymphatiques les an-
tiscrofuleux; les purgatifs; un régime peu nourissant;
des cataplasmes émollients appliqués sur ceil ; des vési-
catoires volants promends au haut de la nuque et derriére
les oreilles, ete. : tels sont les moyens, qui ont parfaitement
répondu & mon espérance. Plusieurs fois j'ai arrété la
marche de T'encéphaloide retinien par I'emploi de ce
traitement, en obtenant I'atrophie; celle-ci n’a 6té suivie
que dans un seul cas de récidive du cancer oculaire.”

It is left to the physician to determine, from the above-



[
C . 1 ¥ Ll AT I ¥ afaf
1 T = T 1 E o ¥




Part 2.

SARCOMA OF THE CHOROID.

SECTION I.

DESCRIPTION OF CASES.

Case VIIL—Melano-sarcome of the Choroid, Ciliary
Body, and Lris.

Hexry Fesrer, of Mannheim, wet. 65, was slightly short-
sichted, but had always been healthy. About one year
| and a half ago he noticed a faint haziness over his left
eye, unattended by any pain, but gradually becoming
denser; three months ago the sclerotic became covered
with thickened and more numerous blood-vessels ; five to
| six weeks ago the globe became red, inflamed, and slightly
painful ; ten days ago these symptoms augmented con-
siderably in intensity, the pain spread to the neighboring
parts, and was especially marked by night. For these
- symptoms Heurteloup’s artificial leech was employed. 1
- first saw the patient two days ago.

Status preesens. The lids and the surroundings of the
eye normal. Globe freely movable, neither protruding
- nor enlarged, its tension at present but slightly, two days
ago considerably increased. Conjunctiva and episcleral
vessels very much injected, without any marked tume-
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faction. Cornea normal; less sensitive than that of the
other eye. Anterior chamber of a smoky haziness,
somewhat shallower than in the right eye. The nor-
mally blue iris of a reddish-yellowish gray, thickened,
dull, with loss of the peculiar, delicately-fibrous aspect of
its texture (hypersmia and exudation). The pupil
movable but sluggish, no synechize. The superior por-
tion dilates perfectly with atropine. At the inferior and
internal portion the iris is detached from its peripheral
msertion by a tumor (Fig. 26. tu) fully the size of a pea,
grayish-black in color, its shape semi-spherical, of a gen-
eral dull and velvety appearance, protruding into the
anterior chamber, and pushing the greenish, detached
portion of the iris into the centre of the pupillary field.
The pupil is of a smoky haziness. With the ophthal-
moscope the superior portion of the fundus of the eye can
still be illuminated of a dull red, but none of the details
can be recognized. The inferior and internal portions
appear in a grayish-black obscurity. By oblique light,
especially beautiful with the direct rays of the sun, there
was seen, close behind the iris and forming an uninter-
rupted continuation of the tumor which projected into
the anterior chamber, another similar one of the size of a
cherry-stone, of a dull grayish-yellowish color, and grow-
g from the ciliary body toward the axis of the eye
(Fig. 27. tuy). Its surface is very slightly uneven and
without visible blood-vessels, whilst that of the small
tumor in the anterior chamber is smooth, and upon it
a few dark red ramifying lines can be recognized as
blood-vessels. In the lower internal quadrant of the

a
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field of vision, the patient possesses only enough power
of perception to follow the movements of the hand.

The eye was enucleated 23d July, 1868 ; its external
appearance was entirely normal. A section in the hori-
zontal meridian revealed the vitreous clear and viscous
as usual, the upper half of the eye entirely healthy, a
circular atrophy of the choroid around the optic nerve,
broader toward the macula lutea, but no ectasy of the
sclerotic.

In the lower half of the globe there was seen not only
the melanotic mass observed during life (Iig. 27. tuy),
but also still another lying close belind it, and of the size
and appearance of @ small black cherry (Fig. 28. tuy).
Its surface was perfectly smooth and spherical ; at its side
were situated several others smaller, leveller, and irregu-
lar in shape (Fig. 28. tug). Besides, on the other side three
black pigment patches (Fig. 28. p), evidently the begin-
ning of other melanoses, were remarkable on the choroid.

The retina was everywhere adapted to the fundus of
the eye, and also covered the melanotic accwmulations.
Only in one place near the optic nerve (Fig. 28. re), it
was stretched over a fluid to the posterior tumor; with
this exception it clothed the tumors closely as well on
their depressions as on their elevations,

The eye was laid in Miller’s fluid, and examined more
minutely three months after.

The rétina manifested nothing abnormal. It could be
easily raised from every part of the surface of the tumor.
Consequently, there were no adhesions. Even in those
places where the retina covered the tumor most densely,
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no extension of the elements of the tumor to the retina
could be found in transverse sections, not changing its
relative position to the tumor. An equatorial transverse
section (IFig. 29) through the tumor (tu) revealed its
direct origin from the choroid. On both sides the cho-
roid (ch) appeared normal and in its normal position,
then it suddenly swelled into the nodular tumor. The
retina (re) covered this tightly, and was only detached
from it at the borders of its base. The sclerotic (scl)
was of normal thickness and normal appearance, free
from every black invasion. The cut surface of the
tumor itself was finely granular, soft, somewhat harder
only at its base, and there of a deep black color, whilst
everywhere else it appeared of a spotted grayish-black
and light-yellow color.

Now I divided this half of the tumor by a longitudi-
nal section (Fig. 80), in order to discover its anterior
boundary. The ciliary processes and muscle were no
longer recognizable, both having been destroyed by the
tumor, which like the others, grew towards the axis of
the eye from the sclerotic. The iris (Fig. 30. 1r) was
preserved ; but immediately on its ciliary border the gray-
ish-black, granular pseudoplasma surrounded the margin
of the lens and extended somewhat further along its
posterior surface. The cut surface of the tumor was
completely like that of the equatorial transverse section.

The microscopical examination of the tumor revealed
a uniform tissue consisting of round, oval, fusiform, and
stellate cells, partly pigmented and partly unpigmented.
Between them was a very scant, homogeneous, inter-
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cellular substance, traversed rather abundantly by blood-
vessels. Consequently the whole formed a well-character-

| 1zed melanotic sarcoma.

The choroidal tissue, with its uniform arrangement of
vascular anastomoses, Intervascular spaces, and stellate

| cells continually communicating, as well as isolated lym-

phoid and fusiform elements, was nowhere to be found
as such, although all these forms appeared in the tumor.
Pale, fusiform cells (Fig. 81. a), uniformly with nucleus
and nucleolus, formed one of the chief components of the
mass, besides similar candate (Fig. 81. b) and round,
pale cells, finely granular with regular nucleus (Fig. 31.
¢), and those (Fig. 31. d) which in their interiors were
either without nucleus or presented in one spot denser or
coarser granulations, which perhaps could be considered
as the development of a nucleus. In many places of the

| tumor the increase of the cells could be plainly demon-

strated by the double nuclei and nucleoli (Fig. 31. ¢). All
these forms of cells were also found pigmented (Fig. 81.
f,2). The pigment filled almost all the cells regularly, since-
it was embedded in the cytoplasma as molecular granules..
Ordinarily we could discover on the cells a well-marked,,
bounding membrane, and between this and the pigment,,
in the interior, a narrow, transparent ring (Fig. 81.1).
This ring was often missing, and then the pigment gran-
ules filled the entire cell (Fig. 31. f,) uniformly. In other:
cells the nucleus was without pigment and the contents
uniformly filled with it (Fig. 81. f,), or one side of the
cell filled with pigment more compactly than the other

- (Fig. 31. g).

9
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It was easy to determine the structure of the tumor.
In many places, especially in the whiter spots of the cen-
tre, small, round cells could be found lying loosely to-
gether, with one or more nuclei (Fig 31. k), as they
have been designated by Virchow an indifferent stage of
cell development. From these primary forms of cells
we see every conceivable thing developing, and we did
not need to go far to obtain other more advanced figures :
the cells became larger, acquired more distinct nuclei,
but, above all, more distinct boundaries (envelopes), and
became oval and fusiform (Fig. 81.1). The distance be-
tween the single cells was, in many places, extremely
small ; indeed, we would be disposed to assume an entire
absence of intercellular substance, if the image by the
stereoscopic microscope did not correct the optical error
and conclusively prove the contrary. The prominent
form-elements appearing, under the monocular instrument,
accumulated in one plane, were separated, under the bino
cular, further from each other, and it could easily be seen
that they were suspended in a very delicate and fine in-
tercellular substance.® The more the cells became fusi-
form the more pigment was present ; still the pigmented
cells themselves were more frequently rounded and poly-

* I am surprised that Cohnheim, in his highly meritorious artic'e on cho-
roidal tubercles, can say: “ If we only had a really stereoscopic microscope.”
The English and Nachet's binocular microscopes are at present appreciated by
most men in Germany, so that a person who cannot discover a difference in
objects under the monocular and binocular microscopes has no longer the right
to doubt the stereoscopic power of the latter, but has sufficient cause to have
the motility of his own eyes and the capabilities of his own binocular vision

(especially in the employment of stereoscopie instruments) examined.
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gonal than fusiform. Generally it was found that, be-

| tween the pale round and the fusiform cells, pigmented

elements, in layers more or less dense, had become wedged
in (Fig. 31. 1); here and there the latter were so densely

| packed (Fig. 81.1) that nothing else could be seen be-

tween them ; indeed, the coloration at times was so deep
and regular that the cellular nature of the substance car-

| rying the pigment could not be distinguished, as is so

often the case in the pigment layer of the iris.

The point from which the twnor originated was
the peripheral layer of the stroma of the choroid. Al
though the nodular intumescence itself rose abruptly
from the choroidal level and approached the centre of
the eye, we could still demonstrate, in transverse sections,
that at its base it spread out in the choroid. The
stroma of this membrane, in itself poor in pigment, pre-
sented, elose on the sclerotic, an abundant accumulation
of dark-brown pigmented cells. Most of these were
elongated, and contained from two to five pigmented
lumps arranged in a row. Between them lay light
fibrous tissue, with fusiform pale elements. However,
the more the pigment accumulated, the more this fibrous
arrangement disappeared. The lumps of pigment lay ir-
regularly together, became larger and irvegularly shaped.
Nevertheless, on thinner sections, we remarked a color-
less, very finely dotted intercellular substance. The pro-
liferous, pigmented elements soon caused the absorption

- of the suprachoroidea, and then encroached on the
- neighboring layers of the sclerotic. In the latter, how-

ever, they never reached any considerable stage of devel-
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opment, so that the external threefourths of a transverse
section of the sclerotic were found everywhere entirely
free from coloring matter.

Internally, however, the pigmented elements vegetated
luxuriantly. The choroidal tissue became thickly im-
pregnated by them, for the pigmented pseudoplasma
gradually extended further into the inner choroidal lay-
ers. This eould be plainly seen in transverse sections of
the preserved larger blood-vessels. At first, the portion of
their coats adjacent to the sclerotic acquired a black
color, and as the black pseudoplasma increased, it grad-
ually enveloped the entire blood-vessel, the inner coat of
which alone still remained without pigment and un-
changed. The blood-vessels were also considerably re-
moved from the sclerotic, and pushed further into the
interior of the eyeball. This took place because the black
cells, situated between the blood-vessel and the sclerotie,
multiplied rapidly, the vessels and the inner layers of the
choroid naturally having to make place. In the black
mass near the principal tumor there could be found the
gaping lumina of the larger choroidal vessels, often lying
pretty closely together, which consequently remained
preserved, and were the origin of the formation of the
new vessels of the proliferating psendoplasma. The thin
choriocapillaris remained over this for a long period per-
fectly free from pigment, and was covered uniformly by
the normal basement and pigment layers. But at the
apex of the tumor there was nothing preserved of these
internal layers of the choroid.

From the choroid proper the psendoplasma spread to
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| the ciliary body and iris, and there had produced a promi-
nence which projected into the anterior chamber (Fig.
| 26), as we have already perceived.

The transformation of the normal tissue into sarcoma-
tous tissue took place in the orbiculus cliaris exactly in
the same manner as in the choroid. Of the ciliary body,
the ciliary muscle was peculiar. I executed a sufficient
number of finer sections in a longitudinal direction, be-
ginning near the tumor of the iris and progressing into
its centre. The length of the cut was from the middle
of the cornea to the orbiculus ciliaris, so that I, by this
series of sections (14 in number), could easily observe
the condition of these parts in their progress. Firstly,
from the smooth portion of the ciliary body, which was
entirely transformed into a black tissue, the pigment cells
crowded in (Fig. 32) between the posterior fibrous strata
of the ciliary muscle, whilst a simultaneous and more
abundant development in the tissue which connects the

e o - —>

ciliary muscle with the sclerotic took place, and contin-
ued as a black cord as far as the insertion of the ciliary
muscle on the walls of Sehlemm’s canal. The principal
| portion of the ciliary muscle, however, was entirely nor-
| mal; radiating and transverse tracts of fibres, without
mvasion of foreign elements (Fig. 32. m, ¢), could be dis-
tinguished. The part of the ciliary processes adjoining
| the vitreous was softened, and proliferation of pigment
‘into the colorless enveloping layer was unmistakable
- (Fig. 82. p, c).

As the disease progressed, the pigmented sarcomatous
' cord lying between the ciliary muscle and sclerotic be-.
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came thickened, as also the layer running toward the
vitreous, whilst the ciliary musele at the same time be-
came more and more atrophied. The sarcoma cells not
only orew into it from behind, but traversed it in layers
which, like its radiating fibres (Fig. 39), ran longitudi-
nally from its anterior scleral attachment. These layers
were composed of rows of irregularly round pigmented
figures, from the size of a blood-corpuscle to that of a
larger epithelial cell, lying close together, though not
directly connected with each other. The interior of these
figures was irregularly colored; the larger contained
several dark nuclei. Besides, there lay embedded in the
ciliary musele numerous pale, nucleated cells, attaining
and exceeding the size of a white blood-corpuscle.

Consequently, the whole was only a simple extension
of the proliferous pigmented and unpigmented sarcoma-
tous elements to the ciliary musecle, whose connective and
muscular tissue gradually and finally completely made
way for the intruding pseudoplasma, as is represented in
the drawing (Fig. 37), borrowed from the following case.

The extension to the iris occurred in the same way of
gradual progression, without any obstacle. The sarcoma
cells, pigmented and unpigmented, multiplied in the
stroma of the iris, as in that of the choroid, and there
formed the small tumor previously mentioned, and m
which sarcomatous tissue only could be discovered. At
its anterior extremity the iris, almost unchanged, again
appeared in the same manner as we have already re-
marked in the choroid near the tumor situated in it.

The further progress of the case, as kindly communi-
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. cated to me by his attending physician, Dr. Gerlach, of

Mannheim, was, in short, as follows: The patient never
recovered completely; he remained feeble and depressed
in spirits. Painful edema of the lower extremities set
in. He frequently had blackish sputa, often discolored
by blood. Tt was remarkable that, six months after the
operation, all these symptoms disappeared; the patient
became stronger, and was out of bed six to eight hours
daily. Two months afterward a relapse again set in;
loss of appetite, disgust at the sight of food, failure of
strength, cedema of the legs, abdomen tense and tympa-
nitic, hard bossy tumors in the region of the liver and
stomach, pulse frequent, sleeplessness, vomiting of food,
mucus, and chocolate-like masses, sinking of the powers
to the extreme, and death on the 19th of March, 1868,
nine months after the operation.

Although no post-mortem examination was made, it is
evident from the symptoms that metastases to the liver,
lungs, and stomach were present. No relapse was dis-
covered in the orbital cavity.

Case IX.—Melano-Sarcoma of the Ciliary Body and the
Choroid, with Perforation in the Ciliary Region of the
Selerotic.

Lisette Schneider, of Bruchsal, mt. 62, came to my
elinique for the first time on the 2d of F ebruary, 1865.
She had been sickly during the last ten weeks, and had
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shortly before noticed a sudden diminution of the power
of wision in the left eye, but unaccompanied by pain or
other inconvenience originating in the eye. At the time
of presenting herself at the clinique, she was able to
count fingers at the distance of two feet. The boundaries
of her field of vision could not exactly be determined;
but an indubitable defect internally, upwards, and ex-
ternally was evident. The lens is beginning to be of a
radiated opacity from its equator. With the ophthalmo-
scope we can discover inferiorly and externally, when the
eye is directed downward, a quarter of the ophthalmo-
scopic field oceupied by a dark body with a movable sur-
face, whilst the remainder of the fundus of the eye is ob-
scured as if by smoke, and of a reddish reflection, but not
precisely recognizable in its details.

The right, the healthy eye, showed +; hyperopia, and,
for this age, normal power of vision. The patient was
dismissed, a diagnosis of detachment of the retina in-
feriorly having been made.

At the expiration of three months she again presented
herself. She had had, during the last three or four weeks,
severe pain in her left eye, extending also to the right,
and being combined with periodical cloudiness of the lat-
ter. However, the right eye, upon examination, mani-
fested no change either in structure or function. But
the left had changed essentially: the anterior chamber
was shallow, the pupil moderately dilated and sluggish,
and the tension of the globe very much increased (T
according to Bowman’s scale) ; cornea clear, lens trans.
parent, with the exception of the radiating streaks be-
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fore mentioned, which had not spread, and the field of
vision preserved only in its internal and lower portion.
With the ophthalmoscope theé upper portion of the field
of vision gives a dull veflection, but none of its details
are recognizable. The lower portion of the fundus of the
eye is of a bluish-gray, and cannot be illuminated in the
usual red color. With focal illumination there can be
seen, in the lower and outer portion of the ciliary region,
a prominence of a dirty grayish-red color, lying close be-
hind the lens, and advancing toward the centre of the
eye. Its surface was traversed by streaks of a dirty
whitish-gray and blackish color, which ran from the cap-
sule of the eye towards the centre of the globe.

The diagnosis was now fixed with certainty as a mela-
notic sarcoma, proceeding from the ciliary region, with
consecutive detachment of the retina, and was particu-
larly based on the pain and hardness of the globe, but
principally on the appearance of a protuberance with
black and white streaks and about the size of a cherry-
stone. The characteristic symptomatology of sarcoma 1is
certainly not always so decided as here. Nevertheless,
several not inexperienced oculists frequenting the clin-
ique, expressed. their doubts as to the correctness of the
diagnosis, arguing for detachment of the retina, accom-
panied by glaucomatous inflammation.

This did not convinece me. I made the necessity of an
enucleation plausible to the lady, and upon her consent
performed it at once.

The simple enucleation healed without any accident,
and the patient was dismissed ten days after, being free
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from pain or other complaint. The recovery proved to
be complete and lasting, since no sign of local relapse
nor of metastasis could as yet (end of February, 1868)
be detected.

The eye was hardened for three months in Miller’s
fluid, and then examined.

The globe, normal in form and size, was opened by a
meridional section (Fig. 33). The anterior chamber had
disappeared, for the iris and lens lay close to the cornea,
but could easily be separated from it and from each
other. On the lens, nothing remarkable.

The retina (Fig. 33. re) was detached in the shape of
a funnel, and, indeed, so completely, that anteriorly it
clothed the ciliary processes and the posterior capsule of
the lens. Of the vitreous there was nothing more to be
seen, since hardly any space was left between the folded
retina and the posterior pole of the lens. A round tu-
mor (Fig. 83. sa), of the size of a hazel-nut, was attached
by a somewhat slender pedicle to the ciliary region. On
accurate measurement, it proved to be 9 mm. in breadth,
and 11 in height. It was perfectly hardened, had a black
central nucleus of from 3 to 4 mm. in diameter, and from
it there radiated several black processes. The remaining
mass was of a dirty white to its very periphery, which
appeared black, finely granular, and streaked. It was
covered by the retina everywhere, though there were no
adhesions with it, as it could easily and without resis-
tance be detached in all places. The retina itself was
white, and by reflected light appeared tolerably transpa-
rent. The fluid found between it and the choroid was
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gransformed by the hardening fluid into a brown, perfectly
homogeneous, and completely translucent jelly.

I then made a transverse section through the tumor,
in a circle nearly parallel with the equator, 6 mm. behind
the transparent border of the cornea, consequently trans-
versely through the ciliary region. In this manner it
was discovered that the tumor had a broad base (Fig.
34) and rose as a hill. Therefore it probably proceeded
from the ciliary body, and that in a breadth of thirteen
to fourteen mm. In its entire length it was closely ad-
herent to the sclerotic, and presented from its base to its
apex the same homogeneous granular appearance. The
body of the tumor was pale, its superficial layer being
black, and was traversed, as in the meridional section, by
black streaks which hegan in broad bands at the sclerotic
and narrowed gradually toward the apex.

By minute exploration and dissection of the sclerotie,
still another peculiarity came to light on the outer surface
in the vicinity of the transverse section just described,
namely, there were, opposite to about the centre of the
tumor, three small, perfectly black protuberances, close
upon the sclerotic and adjoining each other (Fig. 35. say).
They were, on sections, one-half to one mm. in height, and
had a diameter of three mm. at their bases. The scle-
rotic which lay between them and the internal tumor was
apparently normal.

Mieroscopical Fxamination.

The entire tumor, from its apex to its base, consisted of
a homogeneous sarcomatous tissue : round, long, and fu-
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siform cells embedded in a vitreous, intercellular substance,
either entirely amorphous or slightly dotted. In torn
preparations and on the edges of the cut surfaces, the
cells were mostly oval or fusiform, whilst on thicker sec-
tlons the round prevailed. The pigmenfatic-n was of such
a kind that the bodies of the cells were more abundantly
filled with the pigment granules, the processes heing
paler. Most of the colored elements were round, with a
small white centrum, the nucleus of which, however, was
often surrounded on all sides and concealed by the pig-
mented contents, so that it only came distinctly to view
as a small white cirele on changing the adjustment.

Many bloodvessels, most with delicate coats, traversed
the tumor.

In order to determine the boundaries and develop-
ment of the intumescence, the choroid was examined in
all places. Posteriorly it was perfectly free of foreign
elements, only somewhat atrophied. The tumor itself
was developed somewhat abruptly at a well-marked
boundary, whence it arose gradually, but rather steep, from
the tissue of the choroid (Fig. 36). It could plainly be
seen that it originated in a proliferation of the pigmented
and unpigmented stroma cells of the outer layers.
Wherever the choroid was still normal, the cells on trans-
verse sections presented themselves chiefly as elongated
figures (Fig. 36. ab). This layer then became thickened
(Fig. 36. b ¢ d), and the cells became round, polygonal,
and received processes. The choriocapillaris and pigment
layer regularly covered the beginning of the tumor, for
only here and there (Fig. 36. ) pigmented cells invaded
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the same. The nmjm'it}-' of the ]ﬂl‘ger choroidal vessels
(Fig. 86.11) were also crowded inwardly by the swelling
of the exterior layers. In more elevated portions of the
tumor it was no longer possible to prove it regularly cov-
ered by the internal preserved layers of the choroid.

Anteriorly, the tissue change extended through the cil-
iary body to the beginning of the stroma of the iris, in
the same manner as was described in Case VIII. The
farthest point reached anteriorly in a meridian inter-
secting the middle of the tumor, is shown in Fig. 37,
where the entire ciliary body, museles, and processes
were transformed into the melanotic mass (Fig. 37. sarc),
and the proliferation extended to the isolated black and
white cells on the peripheral portion of the stroma of the
iris (Fig. 37. ir). Cornea and sclerotic were perfectly
free from foreign deposit.

The sclerotic, however, presented an entirely different
condition in the places which separated the small outer
tumors from the inner sarcomatous mass. On section,
only here and there, a black spot or a short dotted line
could be discovered. However, if fine sections were
brought under the microscope, the tissue of the sclerotic
could instantly be seen traversed by different streaks
of pigmented cells, whose continuity throughout the
whole thickness of the sclerotic was difficult of demon-
stration, since they traversed the white fibrous capsule at
all possible curves. In one place (Fig. 38), however, the
demonstration of the transition of the internal tumor (a)
to the smaller outer ones (g g) by an uninterrupted series
of cells was manifestly successful, only a very thin layer
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intervening in which it was no longer possible to trace
the relation. The connection took place in such a man-
ner that a thicker cellular mass (ed) invaded the scle-
rotic for a short distance from within; from this several
cell-rows branched off, wherefrom two ran parallel with
the bundles of fibres of the sclerotie, the third (de), how-
ever, traversing them at right angles. This branch then
divided itself into two secondary branches, the longer of
which (ef) approached, in a winding course, to within a
short distance of the episcleral tumor. That 1t commu-
nicated with the latter cannot be doubted, since we may
assume that it continued obliquely through the cut, and
that it must have been removed with the tissue lying
over it. We perceive, however, by the scarcity of sar-
coma elements in the sclerotic that this is as unfavorable
ground for their development as it is for other pseudo-
plasmata. Whenever the most advanced cells of the -
vading rows reach the external surface of the sclerotic,
they find in the subconjunctival connective tissue an ex-
ceedingly favorable ground for a rapid development.
Hence, the outer tumors augment to considerable masses,
whilst it is often very difficult to demonstrate their
passage through the sclerotic to the nner tumor. In
previous investigations 1 did not succeed m detecting
these connecting cellular links, which is accounted for in
my having to examine very large outer tumors which
rested with broad bases upon the white membrane. At
that time T took refuge in the migrating cells, to which
we at present (immediately after they have been discov-
ered) ascribe so much labor that 1 hardly should have
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offended had I attributed this new burden to them. 1
do not doubt that I should have found a connection of
those large tumors with the inner one if 1 had had perseve-
rance Ell{;ugh to make an adequate number of transverse
sections of the sclerotic. This, in the eye here described,
has not been a difficult task, since the outer tumors were
very small. As much as I acknowledge the yet undeter-
mined importance of the migrating cells, and as high an
esteem and friendship I entertain for their most intel-
ligent discoverer, ». Recklinghausen, 1 could still dis-
pense with their assistance in the origin of secondary
extra-ocular tumors, after having observed their connec-
tion with internal tumors by macroscopical and, where these
were deficient, by microscopical passage of pseudoplasma.

I did not fail to examine these connecting strips with
higher powers” (immersion system). It became evident
that its elements are composed of round, pigmented cells
of exactly the same formation as that of the primary
tumor. They crowd in between the bundles of fibres of
the otherwise perfectly normal sclerotic, and form accu-
mulations, mostly all elongated (Fig. 39. ed) and parallel
to the direction of the fihres of the sclerotic. They all
bear the marks of reproductive cells and, at the apex
of the cell-rows, consequently in the youngest accumu-
lations, are mostly all unpigmented ; then, at first its cov-
ering of protoplasma, afterwards the whole cell, be-
come filled with black pigment granules. In Fig. 39
the letters a b represent the most external layer of the
inner choroidal tumor ; sel. sel., the selerotie, whose undu-

lating fibres could plainly be seen containing fusiform
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and elongated lacunse which were filled with a substance
apparently vitreous, but in reality only the transverse
section of the fibre bundles running in another direction.
The sarcoma cells themselves (Fig. 39. cd) contained
large single and double nuclei, and were generally round
and connected by an amorphous cement. That many of
them penetrate between the fibrillee of the sclerotic, like
the migratory cells of the cornea, and multiply on their
way, may be admitted without provoking opposition.

Case X.— Melano-Sarcoma of the Choroid and the Cil-
iary Body, with Perforation through the Selerotic.—
Death one halfyear after the extivpation, caused by
Metastasis to the Liver, Kidneys, and Lungs.

Judge Heuberger, wmt. 73, of Freiburg (Baden), came
to me on the 2d of June, 1866, and complained that
for the last five mouths the sight of his left eye was fail-
ing, without ever having produced pain, inflammation, or
any other trouble. Ie had always been healthy, and in
his family no hereditary or otherwise malignant disease
was known. The power of vision in his left eye dimin-
ished in such a manner that, at first, a haziness spread
from the left side toward the centre, and became gradually
denser, so that at present this eye is capable only of
a weak perception of light from over the nose. In truth,
his power of vision proved to be entirely destroyed in the
left half of the field of vision of this eye, whilst in the
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right half larger and very bright objects could still be
distinguished.

The shape, motility, and color of the eye and of the
iris and pupil were not changed ; the anterior chamber
possibly was somewhat shallower than that of the other
eye. Tension normal. By reflected light there could be
seen in the region of the posterior surface of the lens,
externally, an immovable, dirty, gray opacity, with in-
distinet radiating strize converging towards the axis of
the eye. In the centre of the ocular space behind the
lens were seen gray, slightly transparent, folded mem-
branes without blood-vessels. With the ophthalmoscope,
only the inner half of the pupil could be illuminated of
a dull red without disclosing in the least any details of
the fundus, whilst the outer half appeared entirely black
and the connecting portion presented a number of thick
gray opacities.

I unhesitatingly pronounced the disease a melanotic
sarcoma of the choroid, and protested against a diagnosis,
proceeding from another quarter, of incipient cataract
complicated with detachment of the retina. In fact,
there were a few equatorial opacities of the lens, which
were also present in the other eye without mentionably
disturbing the power of vision.

Decisive for my assumption, I held the complete ob-
scurity of the left half' of the eye, and especially the
dark strie close belind the lens seen by reflocted light,
as of precisely the same nature as those I have already
demonstrated in the foregoing case (Lisette Schneider),

It was evident that the tumor originated in the ciliary
10
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body; I was not able to determine to what distance it
extended posteriorly. Although neither increased ten-
sion of the globe nor pain were present, I could not
doubt the correctness of my diagnosis, since I knew that
these symptoms are generally absent in the early stages
of the development of tumors.

I immediately communicated my diagnosis to this in-
telligent patient, and asserted positively that his eye
could never again regain sight, and that it must be
taken out. I also made it clear to him that only if the
operation be performed soon, he might entertain hopes
that the affection, a malignant tumor, would remain
local and be eradicated with the organ.

This declaration made a deep impression upon him; he
hitherto having comforted himself with the hope that,
being affected with cataract, he might sooner or later be
operated upon with a prospect of a restoration of his
power of vision. I advised him to consult his physician
once again, whom he, as well as I, esteemed highly, and
to communicate my diagnosis to him. Although the phy-
sician did not appear to be convinced of the existence of
a tumor causing the detachment of the retina, he never-
theless asserted that :he also considered the power of
vision of this eye 1n~ebéverably lost; and I had the satis-
faction of seeing the resolute old man return in four days

with the intention of having his eye removed.

1 enucleated the eye carefully in such a manner that,
in case of there being an extra-ocular tumor in connec-
tion with the sclerotie, it might be found and removed.
In truth, at the posterior pole of the eye an obstacle to
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the enucleation was encountered, for a hard lump con-
nected with the sclerotic broke into the loose tissue sur-
rounding the globe. As the four recti muscles were di-
vided, and the eyeball protruded from its cavity, I was
enabled to enucleate the tumor at the same time, since 1t
also was surrounded by loose cellular tissue. After this,
I cut the optic nerve, loosed the two oblique muscles
from their insertions, and obtained the eyeball together
with the tumor upon it in a perfect and uninjured state.
I convinced myself, by examining the contents of the orbit
with my finger, that no other indurations were present.

The wound healed without any complication, and the
patient went home fourteen days afterward wearing an
artificial eye and, satisfied with theresult. About three
months later I saw him again. He did not complain of
anything, and I could not find any recidive by examining
the orbit, nor were there any signs of metastasis else-
where. Nevertheless, six months later he died. The
autopsy was not made.

His physician wrote to me about him as follows:
“The patient suffered from neglected chronic inflam.
mation, with scirrthous induration and considerable hyper-
trophy of the liver, complicated with chronic organic
affection of the kidneys and secondary general dropsy,
to which finally an inflammation of the lungs of uncer-
tain cause was associated, and closed the scene by para-
lysis of the lungs. T had no ground for suspecting a
metastatic sarcoma of the liver, but believed rather from
exact information to have every reason for the assump-
tion that the affection of the liver was an ancient one,
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and that the cause of the whole complex of symptoms
was one which, as is well known, is so frequently observ-
ed, to a greater or lesser degree and extent, in old topers
as was here the case.”

This diagnosis does not appear probable to me; I be-
lieve, in preference, that formations of metastatic sarcoma
were present in the liver, kidneys, and lungs. The whole
course of the disease favors the latter supposition, 1n sup-
port of which I shall communicate an analogous condition
in Case XIL, where an autopsy was made. The fatty liver
of drunkards does not develop so rapidly to “very con-
siderable hypertrophy and scirrhous induration,” but me-
tastatic sarcoma of the liver assuredly does. As long as
I watched the patient (and two to three months before
his death I took a walk with him for several hours across
the mountains) he never complained of his corporeal con-
dition, but, on the contrary, was cheerful and robust. This
circumstance, in addition to all that we know of metasta-
ses of melanotic choroidal sarcoma, scarcely permits a
doubt over the correctness of the latter diagnosis in this

case.
Examination of the Hyeball.

The eyeball remained unopened, and, immediately after
the operation, was laid In Miiller’s fluid, which I renewed
from time to time. The anatomical examination was
made a year later.

The globe proved to be perfectly normal in all its dimen-
sions. Beginning near the optic nerve entrance, and pro-
ceeding toward the temporal side, there was seated upon
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the sclerotic a slightly nodular, black, and tough mass of
the size of a bean. It was covered with loose cellular tissue,
and everywhere had a smooth surface. The remainder
of the sclerotic, as well as the outer appearance of the eye,
was free from every abnormality.

I laid the globe open by means of a longitudinal section
running along the side of the outer tumor through the
middle of the optic nerve and cornea (Fig. 40). The lens,
iris, the internal portion of the ciliary body, and the cho-
roid, appeared normal. Externally, a tumor was situated,
perfectly black in color, the cut surface finely granular
(Fig. 40. sa), beginning close behind the insertion of the
iris and lens, and extending posteriorly very near the
optic nerve; whilst its inner surface, which consisted of two
semispherical elevations, almost reached the axis of the eye.
The retina (Fig. 40. re) loosely covered it, was attached
to the optic nerve and ora serrata; it was, however, totally
detached everywhere else, and folded as a cord in the cen-
tre of the eye, and pushed forward until it rested on the
crystalline. © Between it and the choroid there lay a per-
fectly white, homogeneous substance (Fig. 40. r), which,
during life, must have been a slightly albuminous fluid,
but had become thickened by the hardening process into
the well-known yellowish-brown jelly.

Under the microscope it appeared as a perfectly homo-
geneous, vitreous substance, free from cellular elements
of any kind. I then excised a segment (Fig. 41) of the
other half of the globe, intersecting the sclerotic longi-
tudinally in such a manner that the outer tumor (Fig. 41.
ex) was halved, and that from the internal one a wedged-
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shaped piece (Fig. 41. sa,), together with a corresponding
portion of the lens, iris, and cornea, was removed. The
cut surface of the internal tumor also here was com-
pletely black, uniformly hard, and granular, whilst that
of the outer one presented several lighter spots.

Under the microscope the outer twmor proved to be one
of the purest spindle-shaped sarcomata of pigmented and
unpigmented elements with scanty intercellular substance.
The cells could be isolated easily, and their details recog-
nized in fine sections. 7he mode, so often described,
of cell-generation, by multiplication of the mucleolus,
elongation, constriction, duplication, and segmentation
of the nuclel within the cells, and indentation of the
latter, could be demonstrated here with diagrammatical
precision and distinctness, especially in the unpigmented
cells (Fig. 42. a to f). The pigmented cells also pre-
sented identical appearances, only more difficult of recog-
nition at first sight, as the nuclel were covered more or
less by the pigment granules. The latter appeared as
small black dots, which lay embedded in the contents of
the cells. By higher adjustment of the mstrument the
nuclei were concealed by the pigment granules, and by
lower again became visible. In these places the nuclel
themselves were unpigmented throughout (Fig. 42. g to
0). The shape of the cells was fusiform as a rule;
nevertheless there was a ‘great variety in them: round,
oval, elongated, with two or more processes, the latter
either straight or crooked. The nuclel were often situa-
ted eccentrically, and when several were found in one
cell they were not seen distinctly at the same time, but
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successively by changing the adjustment of the instru-
ment.

The inner tumor consisted of entirely the same ele-
ments, similarly disposed, as the outer. '

Sections of the sclerotic between the two tumors again
brought to view, as in the foregoing case, the connecting
cellular passages from the inmer to the outer tumor.
These passages also here were very intricate, and only
reached the external surface of the sclerotic after having
made a number of unsuccessful false passages parallel
with its fibrebundles, as if in search of another soil
more favorable to their growth. The numerous parallel
branches of the passages through the sclerotic prove the
fact, anatomically so clear, that the tissue of the sclerotic
offers less resistance to a mass traversing it in a direction
parallel with its fibre-bundles than to one invading 1t at
richt angles to them.

As I raised the retina from the tumor, which could be
done without encountering much resistance, I observed
that the surface of the latter was covered by a very
delicate grayish-white coat, which, especially in trans
verse sections, contrasted very distinctly with the deep
black mass. Microscopically it proved to be a layer of
loose, white, fibrous, connective tissue, containing very
many elongated, ramifying, pale cells, among which a
few black ones were disseminated. The most external
layer was very peculiar in different places. There lay
in an amorphous or finely-granular basement substance
very many small, round discs, which were exactly like the
retinal granules. This white layer covering the tumor,
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I consider a layer of connective tissue, which soon he-
comes transformed Into sarcomatous tissue, at first unpig-
mented, afterward melanotic. It is known under the
name of granulating or formative layer, but is found
in many tumors in those places where the growth is
rapid. An analogous condition is found in the layer of
connective tissue clothing exostoses, and particularly the
ivory variety, and there serves as a matriz for the osse-
ous tumor. However, on the apex of the tumor I found
no traces of the basement membrane and epithelium of
the choroid, neither could I distinguish the columnar
layer and limitans externa of the retina. The remaining
layers were preserved wholly uninjured, as I convinced
myself after many a transverse section,

In preparations hardened in Miller’s fluid the colum-
nar layer often becomes detached; nevertheless, in this
instance I consider it as having been destroyed with the
sustaining choroidal layers, upon whose condition its
integrity depends as much as upon that of the retina.
Radiating excrescences of connective tissue from the
retina into the tumor, as have been found growing into
the choroid in retinitis by Bolling A. Pope and others,
I did not discover here, probably because the whole
vegéta.tive process transpired without inflammatory
action on the retina.

The lateral expansion of the growth in the posterior
and anterior sections of the choroid was not very great.
Posteriorly, its boundary was very abrupt,so that per-
fectly normal choroidal tissue was met with close on the
steep elevation. This went over into the tumor without
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interruption, for extensive formations of pigmented and
unpigmented cells were present exactly insuch a condition
as was described minutely in the preceding cases and
represented in Fig. 36. The ciliary body was involved
in precisely the same manner as in the two preceding
cases; the iris, however, was unaffected. The ciliary
muscle was transformed into melanotic tissue only in the
centre of the tumor; laterally, it was compressed from
all sides, whilst its central layers were not yet affected,
consequently presenting a condition precisely like that
represented in Fig. 32.

If we consider that the prineipal mass of the tumor
lies in the equatorial portion of the choroid, and that the
perforation of the sclerotic took place in the posterior
division, it is probable that the origin of the pseudo-
plasma was also in the choroid, and not in the ciliary
body, as I had suspected from the clinical examination.

Lhus, in this case, we have met with a triple mode
of growth :

1. At the base, by direct transition of the hyperplastic
elements of the mother tissue to the pseudoplasma (Fig.
36).

2. In the interior of the tumor, by multiplication of
i.ts own elements by endogenous formation of cells (Fig.
42); and

3. On the periphery, by the formation of a developing
layer of granulation cells and connective-tissuelike ele-

ments, similar to the germinal tissue of the embryo (see
below, Fig. 54).
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Case XL—Melanotic Glio-Sarcoma, with double perfora-
tion of the Selerotic. Death by metastases to the Laver, éte.

Clemens Huber of Ottenhafen, wot. 63, came to my clin-
ique on the 25th of May, 1867, and stated that three years
ago he first noticed a diminution of the visual power of
his left eye. Afterwards his eye became inflamed and
painful, and had gradually gone over into its present con-
dition.

Status prasens.—A reddish tumor protruded from the
opening of the lids, which latter could only be closed with
great difficulty. Its smooth surface (conjunctiva) was
traversed abundantly by bluish, tortuous blood-vessels.
The nodular tumor pushed the comjunctiva forward m
such a manner that the superior cul-desac and the palpe-
bral portion were convex anteriorly. When the lower
lid was strongly pulled downward at the outer canthus,
a small piece of the cornea was brought to view. The
tumor was moderately hard to the touch, moved in com-
mon with the displaced eyeball, and was most intimately
connected with its coats. Its surface, here and there, was
of a slightly dirty, grayish-black color.

Consequently the diagnosis was that of a melanotic
choroidal sarcoma, which had perforated the nasal por-
tion of the sclerotic and had vegetated, principally inter-
nally, but also posteriorly, since the whole orbit appeared
to be filled with it.

Operation May 27th, 1867. After having divided the
outer commissure as far as the edge of the orbit, I dissected
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the conjunctival covering from the tumor as well as pos-
‘sible, and cut the tendons of the rectus inferior and r. ex-
ternus muscles, after having secured them with strabisius
1hoaks. The tendons of the r. internus and r. super lor
| could not be found in the tumefied mass. I then remov-
ed the tissue round about the tumor with a pair of strong
curved scissors, feeling my way for the most part and
directing the instrument with my left index-finger, and
divided the optic nerve behind the most posterior portion
of the tumor, and then easily dislocated it with my fingers
from the orbital cavity.

Framination of the Twmor.

| After the cellular and adipose tissue had been carefully

dissected off, the tumor presented itself as an extremely
nodular growth, of the size of a hen’s egg, and jomned to
a globe which itself was contracted to one-half its normal
size. Most of its nodes appeared of a reddish-yellow color;
a few, however, were of a marked gray and black. By a
transverse section, the eye was divided in the plane of the
equator, and at the same time the portion of the tumor
situated internally upon it (Fig. 43). The shrunken

e ——

sclerotic (scl) was lined by extensive deep black masses,
(sa) which formed a second internal capsule from 8 to 7
mm. in thickness. In the interior of this, the eye was
filled partly with a grayish-white and tough substance,
and partly with a yellowish gray and soft substance (gl).

- Under the microscope, the black mass, in some places, still
- revealed remains of the choroid : fibrous tissue with fusi-

&
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form and stellate cells, but particularly well preserved the
ramifying pigmented stroma cells. The basement mem-
brane was demonstrable in many places, and easily recog-
nizable by its numerous and peculiar wrinkles, I could
no longer distinguish the layer of epithelial cells.

On the internal and posterior portion of the eye the
structure of the choroid had completely disappeared in a
mass of round cells, 3 to 6 ¢ in diameter (Fig. 44),
partly pigmented and partly free from pigment. They
all contained nuclei; most of them only a single one;
many, however, two or more. Most of the nueclel had
single nucleoli, several of them double ones. Nearly all
the cells were laden with faf-granules. These, lying
more or less compactly together, occupied about two-
thirds of the cell, and had ecrowded to one side the large,
generally oval, nucleus. In general, the pigment filled the
cells uniformly, but it had also colleeted in irregular clus-
ters and heaps in and between them (Fig. 44). The seve-
ral cells had well-marked intercellular spaces, of which
we could econvince ourselves, not only with the stereoscopic
microscope, but also by considering that the cells simulta-
neously brought to view were separated from each other
by a finely granular, transparent, intercellular substance.

Although the cells for the most part were round, and
had undergone more or less fatty degeneration, iso-
lated places were encountered where the cells were poor
in fatglobules and fusiform, and whose nuclei came
very distinctly to view (Fig. 44. a). The contour of the
cells, in many places, was less distinet. The free nuclei,
the intercellular substance deficient in cells and nuclei,
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and the cells themselves in every stage of decay, afforded
evidence that the organized elements of this growth are
characterized by a high grade of fragility. In a few
places it even was difficult to find unbroken cells. The
mass consisted of a finely granular, here and there lightly
and irregularly striped tissue, in which fat-globules,
nuclei, and brown coloring matter lay embedded in most
irregular figures.

The caseous granular mass (Ifig. 43. gl) filling the
middle space of the eye, proved to be a pure glioma.
The elements looked like retinal granules, and did not
lie very ecompactly together (Fig. 46). They were richly
filled with fine fat-granules. In a few places pigment
had also accumulated in and between them, not appear-
ing, however, brown or brownish-black, but dark yellow.
Therefore it could not be considered as belonging to
melanosis, but as the consequence of extravasated blood.

Of the retina and witreous there was nothing to be
found.

At the equator the sclerotic had been perforated (Fig.
43. rw), and there the cheesy granular mass had made
its exit. Microscopical sections of this spot revealed
preserved fibre-bundles of the sclerotic, and the small
round dises of glioma-tissue crowding in between them
(Fig. 47). The fibre-bundles of the sclerotic were torn
asunder and beset with the glioma-cells in every direc-
tion ; nevertheless the latter seemed to prefer the pas
sages, more or less broad, which ran longitudinally
between the fibres. The whole outer tumor (Fig. 43.
te), as far as it had been exposed by the equatorial sec-
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tion, consisted of round cells, each containing a nucleus,
and for the most part richly filled with fatglobules.
Near the place of perforation they were not much larger
than the retinal granules, or the corresponding clusters
which filled the middle space of the eyeball.

However, further from the sclerotic the elements be-
came larger, and presented themselves as fully-developed
cells, whose diameter was generally twice that of the
intraocular glioma-cells (Fig. 48). The large nuclel
were surrounded by a distinetly cireumscribed ring of
protoplasma, and lay in a vitreous intercellular substance
with interspaces, easily recognizable. Many cells had
double nuclei, and many nuclei had double and triple
nucleoli (Fig. 48). In these places fatty degeneration
had not as yet instituted itself, and they were the vege-
tating portions of the tumor.

A meridional section (Fig. 45) then exposed the inte-
rior of the globe from the middle of the cornea to the
optic nerve, and divided the latter (Fig. 45. n. 0.)
and the posterior portion of the outer tumor into
two equal halves. The cornea, which was shrunken
to about a quarter of its usual size, was thickened, but
without any changes worthy of mention. The iris and
capsule of the lens touched the posterior surface of the
cornea. 'The lens itself (Fig. 45. le) was whitish-yellow,
its centre normal, but undergoing fatty degeneration 1n
the periphery; since in the granular degeneration of the
lens, large quantities of fat in small granules and glo-
bules were found disseminated singly and in clusters.

Cellular formations were not found in the lens, so that
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there was 1o extension of the pseudoplasma to the lens.
It was also enclosed in its intact capsule.

The optic nerve (Fig. 45. n. 0.) was excised at the same
time, as a flattened and attenuated cord, three-quarters
of an inch in length. Its sheath was delicate, and not
separated from the contents by any loose connective tis-
sue. The nerve itself was abnormal. Its beautiful
white color was transformed into a semi-transparent
grayish-white; the pulp hyaline and tough, with ill-
defined parallel lines. Under the microscope a few rem-
nants of winding nervefibres were brought to view,
embedded in a viscous pulp of granules, fat, small round
cells, and irregular flakes (gléiomatous degeneration).
The optic nerve terminated at the sclerotie, and went over
into the melanosarcoma, without any definite boundary.
We could not discover that its fibres penetrated the
black mass, nor that they spread in any way to form the
retina. ,

Internally from the optic nerve, but close to it, the
pseudoplasma had perforated the sclerotic, forming an
opening of 4 to 5 mm. The black mass continued with
less compactness externally into two clusters, lying close
together and somewhat larger than cherry-stones (Fig.
45. sa. e), and showed precisely the structure of the sar-
coma of pigmented round cells, described above.

The sclerotic itself was considerably thickened and
essentially changed in the neighborhood of this sarcoma-
cluster. The p_eculiar undulating character of its fibres
could be traced in several places, but were driven asun-
der by force of round proliferating cells. Nevertheless,
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in other places these cells, for the most part unpig-
mented, were in such preponderance that the arched
fibres traversing them and connected to each other ceased
to exhibit the characteristics of the typical tissue of the
sclerotic, so that one might be induced to consider this
form of degeneration as an extended fibrous areolar
network, whose meshes were filled with round cells sim-
ulating the structure of carcinoma.

These places, however, were of very limited extent.
By far the greater portion of the sclerotic did not devi-
ate essentially from the healthy condition. That it was
not a true carcinoma was shown by the absence of the
epithelial nature of the cells, and by the presence of
intercellular substance which separated them more or
less from each other. Such microscopial conditions
must at all events have frequently been mistaken for
careinoma.

The pseudoplasmatic accumulations external to the
sclerotic were, for the most part, soft here and there,
almost fluid, some of a yellowish-white, others again, on
account of an extraordinary abundance of vessels, of a
reddish, marmorated appearance, and, in patches, even
of a uniform red. There was nowhere any sign of fibre.
Cells with processes could only be seen exceptionally ;
the entire mass consisted of round cells with finely gran-
ulated, almost homogeneous and transparent intercellular
substance, and blood-vessels which were generally filled
with blood-globules at the time of examination. They
all had a very distinct cell-wall, most of them containing
a large oval nucleus with one or two large round nucleoli.
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If now we glance at the anatomical structure of the
pseudoplasma, we are confronted by tumors of different
natures ; one glioma, the other melanotic, chiefly round-
celled sarcoma. The very localities in which both were
found lead us to suspect different maternal tissues as
starting points; namely, the choroid for the sarcoma,
and the retina for the glhioma. All of the preceding
cases were of simple and pure tumors,—either gliomata
which evidently proceeded from the retina, or sarcomata
which had originated in a portion of the choroid of the
eye. In this case we have a mized (combination) tumor,
a glio-sarcoma, before us. The former evidently pro-
ceeded from the choroid; for this membrane in many
places presented its characteristic structure unchanged,
and beside it that portion which had been transformed
gradually into sarcomatous tissue. The place of origin
of the glioma could no longer be determined. It only
lay in the centre of the globe. We, however, have
already seen that in the ordinary course of glioma the
retina and the vitreous are wholly destroyed, and are
replaced by glioma masses. Consequently, we have to
deal with a final stage, whose beginning we must suppose
to have been as usual, instead of resorting to a new
hypothesis, for instance, that a portion of the sarcoma
underwent gliomatons degeneration.

The larger portion of the entire (mixed) tumor was
gliomatous, but it did not necessarily follow that the
glioma was the older portion. It might have developed
simultaneously, or even later than the sarcoma, and in

this event have increased more rapidly. This more
11
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rapid growth is quite probable, if we consider the great
abundance of small cells in glioma; for the medul-
lary forms of tumor, which Virchow regards as ana-
tomically identical with those rich in cells (multo-cellu-
lar), generally develop more rapidly than the more
solid forms. That the sarcoma had instituted the suc-
cession of changes in the eye, I conclude principally
from my never having observed a primary glioma of the
eye in elderly persons, and know of mno well-authenti-
cated case in medical literature.

Yet there remains to be demonstrated why, in this
case, the retina also became degenerated to a tumor
peculiar to itself, whilst in the three preceding cases we
did not see its tissue involved in any similar change.
Yet we must remember that all the previous cases were
in their earlier stages, in which, with the exception of
the choroid, no other tissue of the globe was degenerated.
Even if the growth of the tumor, in the interior of the
eyeball now before us, was no greater than in the two
foregoing cases, it nevertheless reached a more advanced
stage of development, a fact which is deduced from the
large perforation and extensive destruetion of the tissue
of the sclerotic. In both preceding cases we only found
microscopical passages through the sclerotic, whilst here
there was extensive destruction and shrinking of 1ts
tissue, That the sarcoma, like all other pathological
formations, at first continues to develop in its mother-
tissue until it implicates the neighboring tissues, is very
evident. Further research must elucidate what the
nature of the changes in the retina is, when a sarcoma
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of the choroid is constantly destroying its integrity. It
is conceivable how. under these circumstances, atrophy by
pressure, or inflammatory changes and destruction of its
tissue, may ensue; or, indeed, absorption by the intruding
sarcomatous tissue (which process we may more properly
term fusion); or perhaps the development of another
tumor, not sarcomatous in its nature, of which we have,
in this case, an illustration in the presence of glioma.
The wound left after the operation healed by first in-
tention; the remaining orbital cellular tissue became
covered with healthy-looking conjunctiva, and the pa-
tient was dismissed nine days after the operation, with
a very unfavorable prognosis as regards life. On the
24th of March, 1868, the curate of the village in which
he resided communicated to me that he was still alive,
but that a relapse of the size of a goose’s egg was
present in the orbital cavity, and a growth had arisen
n the abdomen. The patient is constantly growing
weaker, and the fatal issue cannot be far distant.

Case XIL.—Melanotic Sarcoma, with perforation of the
Sclerotic; Relapses after Eutirpation and Death, caused
by Metastasis to the Internal Organs. Autopsy.

L. Nauert, wmt, 44, of Wieblingen, near Heidelberg,
presented himself for the first time at my clinique on the
30th of July, 1865. He declared that for seven yvears
he has not been able to see with his left eye, and that
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several months ago he began to experience pain in it.
Three weeks ago a physician performed the operation of
iridectomy upon it. I found the eye completely amau-
rotic, very tense (T, Bowman), considerably injected,
the anterior chamber turbid and shallow, the pupil hazy,
and the iris of a yellowish discoloration. At that time
I regarded the disease as a glaucomatous iridochoroiditis,
and, since the iridectomy had already been performed,
and the yellowish iris indicated a suppurative inflam-
mation, I preseribed leeches, and frictions with gray
salve. The patient did not return until the 23d of March,
1867. He said that the redness of the eyeball had
persisted with varying intensity, and that the globe itself
had gradually become larger, and of late protruded more
observably from its cavity.

Status preesens—Eyeball moderately protruding, soft
to the touch, its power of motion completely gone. The
shrunken, cloudy cornea is hidden under the outer pal-
pebral commissure, so that, in order to obtain a view of
the cornea and of the position of the eyeball, we were
obliged to separate the lids forcibly, and at the same
time to draw them outward toward the temple, since by
the ordinary mode of examination nothing could be dis-
covered concerning the condition of the eyeball. The
entire palpebral aperture was filled by the conjunctiva,
which was traversed by wide venous vessels, and behind
which we could discover a bluish-red, nodular, and soft
INASS.

Infernally and superiorly several humps of the in-
rumescence could be recognized through the bulging and




DESCRIPTION OF CASES. 165

irregularly nodular upper lid. The intumescence itself
was soft and painless on manipulation; it apparently
filled the entire orbit, and was inseparably attached to
the portion of the degenerated eyeball yet visible.

It was pronounced a choroidal sarcoma, which, indolent
at first, had lessened the power of vision, and then had
caused detachment of the retina and consecutive cataract
(?), perhaps with glaucomatous symptoms. The iridec-
tomy, which was based on a false diagnosis, had accele-
rated the development of the tumor, and perhaps deter-
mined its place of perforation. In the age of the patient,
and the bluish-black shade® of the tumor in different
places, we were justified in assuming that it contained
melanotic deposits; likewise, the soft consistence led to
the supposition of its being a medullary form of sarcoma
consequently of its containing an abundant development
of, probably for the most part, round cells, since tumors
composed of round cells are generally softer than those
with spindle-shaped elements.

On the 20th of April, 1867, I performed the total
extirpation of the globe, together with the tumor and
the contents of the orbit. The wound healed with-
out the intervention of any complication, and the patient
went home nine days after the operation, in good spirits
and appearing healthy.

Anatomical Framination.

The eye and the tumor were immediately halved (Fig.
49) by a section (meridional) from before backward.
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The cornea (co) was reduced to a quarter of its normal
size: The sclerotic (scl) indented and perforated pos-
teriorly, its interior completely filled by a uniformly and
mntensely black, granular, soft mass, which through the
opening situated posteriorly was connected to a large
tumor (Fig. 49. tu e), fully the size of a hen’s egg, of
the same appearance as the mass in the interior of the
eyeball, with the exception of its color, which seemed to
be less uniform and not so deeply black; besides, it did
not manifest so distinet an arrangement of clusters.
Between these more compact masses the tissue was very
soft, and a dirty, yellowish-brown juice could be scraped
off with the knife.

In this I found under the microscope numerous cells,
mostly round, but also fusiform, free nuclei, granules,
and fat-globules of various sizes. The nuclei and cells
contained well-marked, often double or multiple nucleoli,
and were also partially filled with fat-granules. Around
the large nucleus there was formed a very delicate hyaline
and transparent protoplasma covering. Besides, a large
quantity of brown pigment was found arranged in gran-
ules in the interior of the cells, and in irregular figures.

The black granular mass filling the globe consisted of
melanotic sarcomatous tissue ; chiefly of round cells, 6 to
10 # in diameter, with large nuclei and wellmarked
nucleoli, embedded in a tolerably abundant, amorphous,
intercellular substance. Near these there were also found
isolated, elongated, and regularly fusiform cells, lying
either deserted between the round cells or upon each
other in heaps and layers. They, like the round ele-
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ments, were of rather large dimensions (their transverse
diameter being from 5 to 9 w), and contained large
nuclei and distinet nucleoli. The majority of the cells
contained brown pigment-granules embedded in their
protoplasma, through which we could yet distinguish the
nuelei free from pigment. Fat also was abundantly
present, both confined in the cells and as free vesl-
cles.

The outer, extensive portion of the tumor proved to
be of entirely the same structure, but contained a smaller
quantity of pigment and fat.

With the exception of the sclerotic, cornea, and por-
fions of the crystalline, all” the tissues of the eye had
been destroyed by the pseudoplasma. Gliomatous tissue,
as in the foregoing case, could not be found anywhere.

The anatomical examination, therefore, resulted in the
demonstration of a medullary, chiefly round-celled me-
lanosarcoma, whose origin was of long duration, and
might be assumed to have been in the choroid. The
history of the case by the patient himself, though very
incomplete, still presented the characteristics of the three
usual stages of development: 1. Slow, intraocular for-
mation, and growth free from inflammation; 2. More
rapid development, with the symptomatology of glau-
comatous irido-choreiditis; 3. Perforation of the eyeball,
and external prolification of the pseudoplasma.

The patient continued in good health for the mterval
of three months; then a rapidly-growing relapse made
its appearance, and in six weeks filled the whole orbit.
I extirpated this tumor radically. The lamina papyracea
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(0s planum) was partially, the bony floor of the orbital
cavity entirely, removed, and the remaining portions of
the osseous orbital wall were, by scooping with a grooved
chisel, deprived of all their soft parts, including the peri-
osteum. This severe operation also was followed by a
clcatrization remarkably favorable. The wound imme-
diately began to granulate finely, was cleansed with the
syringe twice daily, and the patient was dismissed four-
teen days afterward. He continued to enjoy good health
for the space of two months. The orbit was lined by a
mucous membrane free from irritation. Then the patient
began to become ansemic, emaciated rapidly, experienced
pain and a feeling of heaviness and fulness in the epi-
gastric region, and, at the end of the month of October,
the lower border of the liver could be felt, thickened,
hard, and nodular. From the middle of November the
patient could not leave his bed, began to be feverish, the
liver constantly increased in size, could he felt as a nodu-
lar tumor through every part of the right side of the
abdomen, extending as far down as the crest of the
ilium. By the middle of December, ascites, and anasarca
of the lower extremities were present, the vital powers
of the patient constantly diminishing, but with slight
fever only. At times he coughed and experienced a
feeling of dyspneea without our being able to demon-
strate infarcta by percussion or auscultation. The sputa
were scant, white, and slimy. Enlargement of the spleen
could not be demonstrated. The malady had reached its
ultimate stage, that of generalization by metastasis upon
the most important parenchymatous organs, of which in
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this case we may with certainty consider the liver, the
lunes in all probability, as attacked.

On the 7th of January, 1868, the patient died of ex-
haustion.

The post-mortem examination was made in my pre-
sence by the attending physician, Dr. Francis Wolf, of
Heidelberg. In the lungs there were numerous Tumps,
partly yellow and partly blackish-gray, all of very soft
consistence. These lumps were in part scattered very ir-
regularly throughout both lungs, mn part situated in the
peripheral portion of its tissue, forming prominences on
the pleura. On the larger ones, a distinct flattening of
the surface, projecting heyond the plane of the pleura,
was noticeable. This was caused by friction and pres-
sure against the parietal portion of this membrane.
Their boundaries were sharply defined in the pleura, but
not in the same degree in the tissue of the lungs, yet
sufficiently so to distinguish the several accumulations of
pseudoplasma from the surrounding and still normal pul-
monary tissue. The size of these lumps varied from that
of a cherry-stone to that of a hazel-nut, the largest not
exceeding a walnut.

The heart was normal in size, its valves normal, but
its muscular walls had undergone fatty degeneration.

The liver was enormously enlarged to three or four
times its ordinary volume. Its surface irregularly nodu-
lar, with numerouns small and large black, spherical eleva-
tions, several of which had large, stellate, gray and deep
cicatrices in the centre of their free surfaces. There
were, however, no superficial ulcerations nor abnormal
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adhesions to the adjacent tissues. On section, there re-
mained only small, circumseribed islands of the healthy
tissue of the liver. By far the greater portion of the
section was occupied by the cut surfaces of the tumors,
These were generally larger than a cherry, and more or
less rounded ; one of them, however, attaining the size of
a child’s head. A small number were yellowish, but the
majority of a blackish color, of soft consistence, and their
separation from the neighboring tissues rather sharply
defined. Aside from these tumors, so variable in diameter,
we also found in the degenerated liver larger cysts whose
cavities were traversed by different intersecting membra-
nous septa, and filled with a muddy yellowish fluid.

On the peritoncum there were situated a number of
smaller, black, and separated tumors.

In the kidneys and spleen none could be discovered.

The brain also proved to be without secondary tumors ;
the posterior part of the orbit, however, was perforated,
the black mass invaded the ethmoidal cells and frontal
sinuses, and in the anterior and middle fosse of the
cranium had destroyed the chiasma of the optic nerves
in three-fourths of its extent, and also the portion of the
substance of the cerebrum adjoining it, and had made its
way through the destroyed sphenoidal cells and the fis-
sura orbitalis superior to the other (the right) orbit.
The trunk of the right optic nerve appeared unchanged;
and though it entered a black, discolored chiasma, the
patient had never complained of loss of sight, and at an
examination about fourteen days previous to his death,
the right eye had been found healthy in structure and
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function. The left optic trunk and the adjoining part of
the optic commissure were completely destroyed. The
portion of tumor which had encroached on the brain
might be said to be of the size of a hen’s egg. Instead
of the two optic tracts, a common blackish-gray cord con-
tinued a short distance into the brain. Nevertheless no
cerebral difficulty worthy of mention ensued.

In other organs there was nothing abnormal found.

Of the brain and lungs I took pieces of considerable
size with me for more exact examination, besides carry-
ing away the entire liver.

The tumors embedded in the latter consisted of round
cells, with large nuclei and a narrow ring of protoplasma.
A rather abundant, hyaline, intercellular substance sep-
arated them. Among the unpigmented cells there lay
also very many pigmented ones not differing from the
others in size or shape. The pigment had collected most
compactly in the vicinity of the nucleus, and was more
scanty in the peripheral zone of the protoplasma. Thus
the nucleus itself sometimes had the appearance of being
pigmented. If, however, the adjustment with the higher
powers was carefully changed, the brown pigment-gra-
nules were found most thickly accumulated in the zone
immediately around the bright nucleus. The lobuli of
the tumor were traversed rather abundantly in all direc-
tions by broad, thin-walled blood-vessels. In thin sections it
was discovered that the layers of cells were denser around
the vascular tubes than elsewhere; they also adhered
more closely to each other there than in other places.

The tissue of the liver in the immediate vicinity was
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degenerated to connective tissue, and between the parallel
slack fibres there penetrated rows of nucleated round
cells proceeding from the sarcomatous tumor, thus
demonstrating a direct extension of the pseudoplasma
into the neighboring tissues. In other places, how-
ever, there were situated in this layer of connective
tissue surrounding the tumor, large numbers of lymphoid
elements—goranulation cells—which were continued as
far as the border of the tumor, and there had gone over
into sarcoma cells: growth of tumors by transformation
from embryonie cells.

The above-mentioned layer of connective tissue sur-
rounding the tumor was very narrow, but in a few places
macroscopically distinguishable as a fine white line, so
that the metastatic tumors in part had the appearance
of being encapsuled. In the neighborhood of this ring,
and indeed in a lesser degree throughout the whole liver,
the interstitial connective tissue (Glisson’s capsule) was
hypertrophied.

The metastatic tumors in the Jungs manifested rela-
tions entirely similar. The size, structure, and disposi-
tion of their cells, as also of their intercellular substance
and blood-vessels, were exactly those of the tumors in
the liver. Although, as a rule, also cirecumscribed, they
were not encircled by so marked a ring of connective
tissue, and the elements penetrated more freely into the
neighboring tissue. In no place could there be found
o dissemination of isolated sarcoma-cells in the par-
enchyma of the lungs; but wherever sarcoma elements
were present, they were either in direct communication
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with the larger tumor, or they had collected in more
extensive accumulations in the tissue: formation of
smaller secondary deposits.

The chiasma of the optic nerves was completely
changed into a grayish-black mass, connected to the
tumor, which penetrated from the posterior part of the
orbit into the cranium. The right optic nerve alone
was still white and normal on section. The microscopical
examination confirmed this, but its fibrous aspect dis-
appeared at its entrance into the chiasma, and was
replaced by the ps«:eudup]asma.- This proved to be
composed of round cells with large nuclel, brilliant
nucleoli, and narrow zomes of protoplasma, embedded
in a scanty, hyaline, intercellular substance. The cells
were chiefly unpigmented ; and disseminated among them,
isolated and in clusters, there were found hrown pig-
ment-cells which in part were entirely like the above-
described unpigmented sarcoma-cells, but chiefly differed
from them in not having a visible white nucleus with
nucleolus, but the whole cell was occupied by two or
more smaller or larger brown granules (Fig. 44. b), of
the size and shape of the nuclei of the other cells, and
between which there was a lighter hyaline substance.
Thus the contents of the cells were split into a number
of lumps, which in themselves were distinetly circum-
scribed and recognizable. Many of the unpigmented
cells were also of the same composition, so that, aside
from the simple nucleated cells, they were found with
cleft contents in no less number. In other cells the
lumps themselves lay further from each other, yet near
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enough to make us consider them as proceeding from
a common origin, so much the more as all forms of the
consecutive stages of transition were present in great
numbers. I could not abstain from considering this
cleaving, so analogous to the segmentation of the
vitellus, as a form of cell-multiplication; yet Lrof. ©.
Recklinghausen, as on the occasion of a friendly visit
he saw my specimens and illustrations, called my
attention to the fact that they certainly were cells
containing blood-globules. In truth, the lumps embedded
in the protoplasma were similar to the blood-globules
both in size and structure. The brown and pigmented
lumps can be explained by transformation of the
coloring matter of the blood. T had not thought of
the oceurrence of cells containing blood-globules in
tumors, but find the picture so marked that I can only
add my approval to the explanation of so excellent
a pathologist.

In the blackish-gray tumors which occupied the
chiasma and its vicinity, every fibrous arrangement
of nerve-substance had been destroyed. At the margin
it for the most part reappeared at a very distinet
boundary. In the limiting layer there were embedded
lymphoid and small nucleated cells with brilliant nu-
cleoli, which gave plain evidence of the advance of the
pseudoplasma.  All portions of the tumor within the
cranium were traversed by mnumerous blood-vessels,
here and there having rather thick coats. Fatty de-
generation or other conditions of retrogressive meta-

morphosis were not present.
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Case XIII. E}:;r;;};a-fg-mg:.-z.g'.'{icﬁi 5-:?.'}:1.!:?}5’{!, choroidal Sarcoma of
spindle-shaped Cells.  Recovery by Fnucleatio bulbi in
the stage of Glaucomatous Inflammation.

The observation of this case T owe to L. Walter, of
Offenbach, who placed at my disposal the following his-
tory of the case, and also the anatomical specimen. I am
particularly indebted to the learned doctor for his descrip-
tion of the case, as it is not only of pathological and an-
atomical, but also of very high practical interest, since the
knowledge of the disease affords an essential contribution
to the data of the diagnosis of such cases, which latter
is not altogether easy in its early stages. I will give the
history of the case in the words of Dr. Walter.

History of the Case.

Mr. S. 8., shoemaker, of Offenbach, a medium-sized man,
formerly always healthy, ®t. 52, experienced about three
years ago a feeling of tenseness in the right eye, without
having noticed any change in his power of vision. Only
at a later period the patient became aware of a gradually
increasing and peculiar distortion of objects which he par-
ticularly remarked when looking at large coin. As late
as August, 1864, he presented himself to me, having al-
ready consulted many other physicians at different times.
His sight was constantly growing worse, and he noticed
that the internal portion of hisfield of vision was wanting.
If in the street he closed his left eye, he could only see
the row of houses upon his right. He came to me with
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the assertion that others had made the diagnosis of de-
tachment of the retina, a fact which my examination con-
firmed. The artificial leech was applied experimentally,
but as this was without benefit I counselled him to wait
patiently, and for the time being not employ anything.
In the beginning of the year 1865, the power of vision
was completely annihilated, although the portion of retina
which was detached in the form of a tumor did not seem
to have grown larger. The sensibility of the eye also ap-
peared to have remained the same until, suddenly, towards
the middle of May it began to be more troublesome, and
in a few days augmented to severe and tormenting pains,
for the relief of which the patient again, after a longer
interval of absence, applied to me. The globe was very
tense, the cornea insensible, the conjunctiva injected, lach-
rymation profuse, the pupil rigid, immovable, and of irreg-
ular shape, the anterior chamber shallow, its contents
slightly turbid ; in short, all the symptoms of a severe in-
traocular pressure were present. The patient no longer
could pass a night in sleep on account of the tearing and
boring pains in his head ; finally the conjunctiva of the
globe became swollen, so that in twenty-four hours cede-
matous folds projected from every side over the edge of
the cornea. The system in general participated in the
process ; fever, loss of appetite, and debility being present.
The patient consented to an iridectomy, from which 1t
seemed probable that the pain would be mitigated. After
the operation had been performed (the end of May), the
patient being in a profound chloroform narcosis, all the
pain disappeared, and for a short period subsequently the
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patient was enabled to rest, and appeared in a measure to
regain his strength. But soon after, similar though by
far less severe pains instituted themselves, especially in
the right half of the head. This induced us (Drs. Felde,
Boehm, and myself) to puncture the eyeball, as the patient
would not permit us to extirpate it. The paracentesis
also produced a temporary remission, but in a few days
the pain was again renewed, accompanied by severe in-
flammatory symptoms and participation of the whole
system.

As we considered the already proposed operation of
enucleation of the globe necessary for the safety of the
other eye, the patient finally came to the conclusion to
have it performed. It was undertaken July 5th, 1865,
the patient being under the influence of chloroform, with-
out hemorrhage or any other unexpected difficulty having
presented itself; was followed by a rapid convalescence,
and resulted in a cessation of all pain within twenty-four
hours. A week after the operation an iritis and choroi-
ditis formed in the left eye, but yielded to the influence
of mydriatic and antiphlogistic treatment, slowly but
steadily, so that, at the end of October, the patient (who
has been preshyopie for years) reads No. 1, Taeger, with
difficulty, but No. 3 quite fluently with lens 7. The ex-
tirpated eyeball was laid in a dilute solution of chromate
of potassium, and a section made several weeks after. A
tumor, the cause of the detachment of the retina, was
brought to view on the posterior wall. The eyeball was
transferred to Prof. Knapp, of Heidelberg, for more

minute investigation, Dr. WaLTeE.
12
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Anatomical Franination of the Eyeball.

The globe had been divided in an antero-posterior direc-
tion, and was preserved in alcohol. In one half the retina
was detached like a funnel, and hung posteriorly to the
optic nerve, anteriorly to the ora serrata, whilst its cen-
tral anterior portion was loosely glued to the posterior
curface of the normal lens. The remaining portions of
this half of the globe did not present any abnormality.

In the other half of the globe, the cornea, sclerotic, cili-
ary body, iris, and lens appeared normal; the two latter
Learer than usual to the posterior surface of the cornea.
In the middle of the posterior ocular space, a tumor about
the size of a hazelmut (8 to 9 mm. in length, 7 to 8 n
breadth), roundish oval (Fig. 50. tu), was situated upon
the internal surface of the capsule of the eye. Its entire
surface was covered by the retina, which, being attached
to the ora serrata, applied itself anteriorly to the posterior
surface of the lens (Fig. 50. re), and then folded itself like
a cord and bent back toward the tumor, and clothed this
as far as its posterior boundary (Fig. 50. chy), where the
choroid was slightly thickened. The remainder of the
choroid (Fig. 50. ch) appeared normal and was closely
applied to the sclerotic, but was bare of retina. - A section
made from before backward through the tumor exposes
sts interior. The cut surface (Fig. 51. tu) appears uni
formly white and granular, the different granules gene-
rally of the size of millet-seeds, and lying densely together
without any visible intervening tissue. Under the micro-
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scope with low powers a multitude of smaller granules are
seen between the larger. The refina (Fig. 51. re) can
easily be detached from the tumor. The surface of the
latter exposed in this manner has a number of black spots,
and on the cut surface we can perceive that this colora-
tion in several places (Fig. 51. p) invades the most su-
perficial layers of the tissue of the growth itself. On the
borders of the latter the choroid appears thickened (Fig.
51. ¢h). In the centre of its base it is intimately con-
nected to the selerotic, and its former position only slightly
indicated by a black punctation (Fig. 51. m).

The minute structure of the twmor proved to be that of
a pure sarcoma of spindle-shaped cells. Elongated and
rather narrow (3 to 6 u in breadth), spindle-shaped
cells, each with an elongated nucleus and well-marked
nucleolus, lay in some places very densely together, and
parallel (Fig. 52); in others they intersected each other
at different angles in a hyaline intercellular substance
(Fig. 53). The contents of the cells were fine and dis-
tinetly punetated, as also the nucleus, which was gene-
rally elongated, and now and then double in one cell.
The quantity of intercellular substance varied very much
in different places of the tumor, so that, wherever the
cells lay parallel to each other, very little of it could be
seen ; but, on the other hand, wherever they were ar-
ranged more or less irregularly, and as if superposed,
the hyaline intercellular substance proved to he very
abundant, so that it occupied more space than the cells
themselves (Fig. 53).

In order to trace the whole structure of the tumor in
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its several divisions, its development and growth, I hard-
ened it in pure alcohol, and embedded it in a hardening
composition of oil and wax. By this proceeding I was
enabled to make fine and continuous sections through the
whole tumor and the neighboring parts. In this man-
ner the compact mass was shown to be resolved 1nto
very numerous round clusters, which inclosed in their
‘nteriors dense accumulations of fusiform cells, but which
were separated by a loose vascular tissue, but sparingly
supplied with cells, and rich in intercellular substance.
The composition of oil and wax had penetrated into the
interstices of this tissue, and interfered considerably
with the microscopical image, although it was easily
discernible by its appearance. I then again removed the
wax by laying the sections in chloroform during the
night. This dissolved the composition of oil and wax,
without attacking the elements of the tissue.®

The rows of bundles of spindle-shaped cells were not
regularly arranged, but intersected each other at various
angles.

By far the greater portion of the tumor consisted of
pure, unpigmented, fusiform cells; only on the periphe-
ry, and particularly at the base and its borders, were

* When preparations are transferred from pure aleohol into a composition
of oil and wax, which has become somewhat cool, but is still fluid, the com-
position does not penetrate 8o casily into the lacung of the tissue. In granu-
lar and fragile tissues it is of advantage to allow the fluid mass to penetrate
into them, for the tissue then becomes more resistant, and can be cut with-
out crumbling. It was very agreeable to me to have found in chloroform a
means of dissolving the wax afterward, without changing the elements of
the tissue.




DESCRIPTION OF CASES. 181

oval and round elements to be found. The latter, how-
ever, did not possess the characteristics of the round-
celled sarcoma, but were embryonic cells in a stage of
transition to the spindle-shaped. The origin of the dis-
ease under consideration can be regarded as typical of
the formation of tumors, according to the process of
embryonie development. The tumor rose rather abruptly
from the choroid, and on the border of its base the most
internal layer of Haller’s vascular layer could be seen, as
well as the neighboring boundary of the chorio-capilla-
ris, infiltrated with dense accumulations of embryonic or
granulation cells (Fig. 54. aa,). In the vicinity the
choroid was perfectly normal in all its layers, and
lymphoid cells were only lying scattered throughout its
tissue in small quantities, as is also found in its physio-
logical condition. The accumulation of embryonic cells
increased rapidly toward the tumor, and lifted the inter-
nal choroidal layers. Precisely the same typical rela-
tions we have already noticed in a previous case (Case
IX., Fig. 36), in which, however, the origin of the tumor 1
did not take place according to the type of embryonic
development, but according to that of physiological
growth (consequently, without the intervention of em-
bryonic cells), by direct hypergenesis of the elements of
the mother-tissue. In the case before us, embryonic
cells were present throughout the whole periphery of
the pseudoplasma, most abundantly on the borders of the
base, where the growth passed over into the healthy
choroid.

The granulation cells became transformed into fusi-
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form ones by becoming oval, and then spindle-shaped.
Fig. 556 represents such a transition. At @, embryonic
cells alone are seen, which are conspicuous in this place
by a brilliant nucleolus, and a distinet ring of proto-
plasma; whilst further removed, in their earlier stages,
they are finely and uniformly dotted, and without proto-
plasma, and therefore appear more like nuclei. At b,
Fig. 55, short elongated cells, with distinet nucleus and
shining nucleolus, are seen lying between the round em-
bryonic cells ; and at ¢, narrow fusiform cells alone lying
beside each other, with nuclei, which appear narrower
and oval, as if they had been compressed. —Here and
there two nuclei can also be seen in one fusiform cell.

In several places on the border and periphery, ele-
ments of uniform shape and of a brownish-black color,
intermingled as above described, and even the embryonic
cells were already pigmented (Fig. 56). In several of
them I believe I have distinetly seen two nuclei, although
the oceurrence of this is of late a subject of much con-
troversy, since similar appearances are produced by two
cells lying near or over each other.

Pigmentation in this sarcoma was, however, not yet
very extended, and was limited to the pigmented spots
(section of the tumor, Fig. 51) microscopically visible.

Consequently, the origin and growth of the tumor by
the intervention of embryonic cells from the periphery
was clearly demonstrated.

In regard to its relations with the mother-tissue and
neighboring textures, 1t belonged to the diffusely limited
tumors. It is very seldom, and only in the earliest
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stages, that the sarcoma is found as definitely circum-
seribed as the homologous (histioid) tumors, such as
fibroma, lipoma, ete. The adjacent tissues were, in this
instance, in nowise pushed backward by the tumor, nor
had they become thickened—capsule-like—around it, but
were beset with embryonic cells, which indicated the cer-
tain extension of the pseudoplasma into the continuity of
the tissue. However, since this invasion of the new for-
mation terminated at a distinet boundary (Fig. 54. a,),
and secondary herds were manifest nowhere in the neigh-
horhood—for the sclerotic uninterruptedly closed the
tumor in from externally, and the retina from internally,
and all the remaining portions of the eye were found
intact—we must still consider the same, from an anatoni-
cal stand-point, as a purely local malady, and infection of
the neighboring parts not having been demonstrated.

From a elinical stand-point the prognosis is not quite
so favorable, for it was shown that the tumor had arrived
at a tolerably mature age, during which very grave symp-
toms of irritation of the eyeball had instituted them-
selves several times. These, however, by themselves do
not prove the existence of infection from the tumor, but
were of a glaucomatous nature, as oceur in all processes
which eause an increase of the contents of the interior of
the globe, usually due to a hypersecretion into the vitre-
ous space.

The diagnosis of pseudoplasma in the eye was per-
fectly correct, and also the indication, founded on it, for
enucleatio bulbr.

The further progress of the case until at present |the
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end of February, 1868] confirmed the favorable prognosis,
for Dr. Walter writes that, 2} years after the opera-
tion, no local relapse nor any other disease had troubled
the patient, who, during that interval, had had no diffi-
culty with the other eye, and could follow his occupation
without inconvenience. Althongh we cannot altogether
deny the possibility of a metastasis, every unprejudiced
person must certainly agree with me in regarding it as
very improbable, when he considers how circumseribed
[though pernicious in its nature]| the primary affection
was, and that no relapse until now, 2§ years after, has
made its appearance. The tumor in this instance was
as yet purely a local malady, and was completely eradi-
cated by the operation.

—_——

Case XTV.— White, vascular (telanglectatic) Sarcoma of
the Choroid. Recovery after Enucleatio bulbr.

Jos. Weichel, wt. 30, of Frankenthal, came to me on
the 2d of January, 1867, with the complaint that for five
or six weeks the sight of his right eye had been much
worse than formerly. He was very pale, walked slowly
and with decrepitude, and in short presented the symp-
toms of evident exhaustion. On inquiring into the cause,
he communicated to me that he has been suffering from
caries of the dorsal portion of several ribs for years, and
that at present there remained a large suppurating
wound. This statement was confirmed by the physical
examination without revealing any other anomaly. Up-
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on examination of his organs of vision, hoth eyes were
found to be normal in their outer appearance, in their
power of motion and tension ; the left eye with full
power of vision, the right with tis of the normal, the pa-
tient being able to count fingers with 1t at a distance of
two feet. The field of vision was considerably narrowed
superiorly and externally. Iris and anterior chamber
normal, pupil reacting well, lens transparent; but the vi-
treous of such a dense, smoky opacity, and on the nasal
side filled with black floating flakes, that the fundus of
the eye could only be illuminated of a dark reddish color.
In its posterior division, somewhat internally and infe-
riorly, I saw a flat, slightly projecting, yellowish disc,
about four times the diameter of the optic papilla in
breadth. Its surface could be illuminated of a brighter
red than the remainder of the ocular fundus, and was
traversed by several tortuous red streaks, and covered
with from six to eight elongated, light red spots, which
could distinetly be recognized as extravasata, as well as
the streaks as blood-vessels. The flat. prominence went
over into the remainder of the ocular fundus so gradual-
ly that I was not positive whether I had a circumseribed,
plastie, retinal exudation before me, or a retinal or subre-
tinal tumor. The formed and diffuse opacities of the
vitreous [ ascribed to apoplexies and inflammatory ex-
udations. I prescribed frictions with gray salve on the
forehead, and informed the patient that he was suffering
of a severe malady which required careful observation,
although, in consideration of his general debility, I
could not counsel a more severe treatment.



186 SARCOMA OF THE CHOROID.

The patient presented himself for examination regular-
ly every eight to fourteen days, and was treated with fric-
tions to the forehead. The disease progressed in such a
manner that now and then the eccentric power of vision
improved remarkably ; superiorly, externally, and in the
centre, a cireular section of the field of vision, ocecupying
the outer portion of the entire field, was completely want-
ing, whilst the more peripheral portions were still
preserved. The flat elevation in the fundus of the eye
was yet more prominent internally, retained its yellow
color and its small irregular vessels, whilst the red spots
on its surface were very variable in the intensity of their
color and in their extent, in number and in form. The
prominence spread somewhat in breadth also, plainly ad-
vanced neaver to the centre of the eyeball, retained its
round shape, and still could be distinetly recognized as a
olobular tumor by the employment of very strong con-
vex glasses (No. 6) behind the ophthalmoscope. Even
with reflected light it could be seen very well when the
pupil was dilated.

The distinet button shape, the sharp limitation, the
white-yellow reflection, the blood-vessels and hemorrhages
on the surface, the constant growth, the lack of any
movement of the surface, the want of any inflammation,
and the absence of cysticercus in the Palatinate, were all
considerations which did not allow me to think of any
disease other than tumor. The retina was not detached,
therefore must have been fused with the tumor or
bridged over by it. It could not simply cover the tumor,
for in that case large retinal vessels, with their char-
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acteristic ramifications, should have been recognized with
the ophthalmoscope on the rather extensive surface of

: 3 :
the growth situated near the optic nerve. The tumor,

according to my experience in intraocular growths, could

only originate in the choroid, or in the retina itself. T he
color, and the complete disappearance of the character-
istic retinal vessels on the surface of the tumor, favored
the latter; the peculiar structural elements of the retina
would in this case have been destroyed by the pseudo-
plasma. Though all this accorded so well with the ana-
tomical facts, one circumstance still prevented me from
placing my diagnosis upon retinal tumor; and this was
my individual clinical and anatomical experience, ac-
cording to which all tumors in the interior of the eye,
and not occurring in children, proceed from the choroid.
Standard authors arve, it is true, of a different opinion;
but I trust that people will not think ill of me if that
which I had obtained from my own experience should be
more conclusive to me than the affirmations of writers,
none of whom (as far as I can gather and judge from
medical literature) has anatomically proved with cer-
tainty that an intraocular pseudoplasma in an adult had
originated in the retina. I will not deny the possibility
of its occurrence, for it would be highly remarkable if
primary tumors could not develop in the retine of adults
as well as in children. As I knew that these were not
observed with certainty, I considered it my duty to draw
my conelusions from my present experience, and this
urged me to the assumption of a choroidal tumor. The
retina, in this case, must have been either pierced and
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covered by it, or grown to it so intimately that its tissue
was involved in the pseudoplasma until no longer dis-
tinguishable. The latter appeared to me more probable,
and indeed from my own experience again, since the
retina, generally, in tumors of the choroid, 1s found
detached or glued to the superficial layer of the tumor.
This cohesion usually is a very loose one, so that in most
cases the retina can easily be lifted from the pseudo-
plasma. Still, itis conceivable that a more intimate fusion
into each other should occur, and make the delicate ele-
ments of the tissue and the blood-vessels of the retina
unrecognizable.

The day before the operation the power of vision had
again become somewhat better, the patient counting
fingers at a distance of from four to five feet. I searched
in vain this time again, as I had done often before, for
blood-vessels of the fundus and the papilla.

The whitish-yellow, shining, hutton-shaped growth in
the interior, and the defect in the field of vision, were in
the state above described. In all other places the fundus
could be illuminated of a dull red. Anterior chamber,
iris, reaction of the pupil, tension, and appearance of the
eyeball, normal. In this condition, in which no pain or
other troubles were present, the patient having a field of
vision threefourths of the normal extent, and in addition
the ability of counting fingers at a distance of four to
five feet, I proposed enucleatio bulbi, to which he, not
without reluctance, consented.

- Tt was performed on the 16th of June, 1867 ; patient
under chloroform, no accident intervening, and wound
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healing by first intention, so that the patient left the
hospital June 25th, very much comforted in spirit, and

wearing an artificial eye.

Anatomical Eramination of the Globe.

As the tumor must have been situated internally and
inferiorly, and could not well project into the vitreous
farther than the axis of the eye, I laid the globe open
by a meridional section in such a manner that it was
divided into an inferior-internal and a superior-external
half. The former contained the optic nerve and the
tumor, the latter nothing of the pseudoplasma.

In order to be assured that I would not interfere with
the surface of the suspected tumor in my section, I made
a cut with a razor through the middle of the cornea,
pupil, and lens. T then completed it with a pair of
scissors, one blade of which I carefully inserted for a
short distance into the eyeball. The wifreous was n
general viscid and transparent, but was traversed by a
few delicate white opacities in the shape of streaks and
spots. - In these opacities the microscope disclosed lym-
phoid bodies, and larger cells containing nuclei. In the
posterior division of the inferior-internal half of the globe,
a tumor (Fig. 57), of the size of a hazelmut, and almost
perfectly semi-spherical, and covered by a fine transparent
layer of tissue, was present. In this, and immediately
under it, numerous small vessels, dividing into stripes
and stellate forms (Fig. 67. va), could be seen, besides
round and elongated hemorrhagic spots. The retina
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clothed the choroid normally all around the tumor, and
appeared to continue over the whole surface of the tu-
mor as a smooth covering, which, however, was not the
case, as we shall demonstrate hereafter. The choroid,
the ciliary body, and the remaining parts of this division
of the globe had no abnormality. The other half of the
eyeball was perfectly normal, the retina appearing es-
pecially healthy as it was applied to the choroid through-
out its whole extent. I now made a shallow incision into
the tumor, and found it to bea soft, yellowish-white mass,
homogeneous in appearance, and containing a considerable
quantity of blood. Several detached portions of the
tumor for the most part consisted of round cells, and
here and there fusiform ones, with large nuclei and
brilliant nucleoli.

The eye was then laid in alcohol, and six months
afterward, being in a well-hardened state, subjected to a
minute microscopical examination. At first I again cut
the half of the globe above described into two parts by
a2 meridional section, which ran through the middle of
the tumor, optic nerve, and cornea (lfig, 58). Thus
highly remarkable relations were brought to view. The
button-shaped tumor was seated upon the sclerotic, to
which it adhered by a short, narrow pedicle (Fig. 58.
tu), but was separated from it by a thin layer of pig-
mented tissue, which on both sides went over into the
normal choroid (ch) without interruption. But the retina
(re) also approached the pedicle of the tumor from both
sides, and terminated in a point upon it, so that the tumor
seemed to have grown from the retina, and to have
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thinned the choroid, lying behind it, by pressure. The
tumor itself then enlarged suddenly, and covered the
adjacent retina as far as the entrance of the optic nerve.
Its cut surface was finely granular, with traces of
vascular canals and small dark-red hemorrhagic spots,
sitnated chiefly at the periphery.

I then embedded one half of the tumor, which had
been well hardened in aleohol, with all the neighboring
parts in a composition of wax and oil; then made sec-
tions through the whole tumor and the neighboring mem-
branes of the eye, and indeed so many that I laid almost
the entire half of the tumor into successive microscopical
sections. In this manner I revealed how it was connected
to the neighboring tissues, its origin, its structure, and
growth. I preserved a few of the thicker sections in
Canada balsam, all the others in glycerine, which, un-
like the balsam, does not destroy the distinctness of the
finer elements by its extraordinary transparency.

At the border of the tumor I in this manner obtained
sections which revealed in the stroma of the choroid an
intumescence, perfectly circumseribed, and in its greatest
thickness measuring only from two to three times that
of the choroid. The psendoplasma was situated on the
internal layer of the tunica vasculosa Halleri, was bounded
externally by it, the suprachoroidea, and selerotic; inter-
nally by the choriocapillaris, the hyaline, and pigmentary
layers; and over it the well-preserved retina, clothing it as
usual.  Other sections revealed the growth of the pseu-
doplasma, proliferating in the choroid to an ovoid tumor
(Fig. 59. tu), on the exterior of which some stroma of
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the choroid (Fig. 59. ch) was still situated, and upon the
internal surface the loose pigment layer (Fig. 59. pi)
was present.

The retina (Fig. 59.re) was bridged across this; its
regular succession of layers becoming destroyed at the
beginning of the tumor, and being reduced to an outer
granular (Fig. 59. gr), and an inner fibrous (Eig:+569. f1)
layer. Thus the transverse diameter of the retina had
become somewhat thicker by hypertrophy of its granular
alyers. In the tumor there were many sections of vessels,
among which many of considerable calibre (Fig. 59. va).
Another very remarkable peculiarity was the condition
of the bloodwessels in the neighboring choroid. They
were extraordinarily enlarged on the side towards the
optic nerve (Fig. 59. ge), so that they had completely com-
pressed the stroma, and had caused numerous eriravasa-
tions ; on the side towards the equator of the globe (Iig.
59. ge) they were, on the contrary, empty and by no
means widened. In order to explain this remarkable
appearance, we must remember that the vessels for the
supply of blood to the choroid enter at the posterior
portion of the globe, not far from the optic nerve, and on
their way forward resolve themselves into capillaries
through the entire choroid, the blood of which passes off
by the vasa vorticosa which perforate the globe at its
equator. The tumor, situated between the optic nerve
and the equator, must of necessity press upon the blood-
vessels in their course from the optic nerve to the equa-
tor, it being immaterial whether arteries or veins, as the
currents of both run toward the equator, whilst, on the
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other side of the tumor, there 1s no obstacle to the flow
of blood. This pressure of the tumor upon the blood-
vessels also caused the hemorrhagic spots which I had
recognized as opacities of the vitreous, and which were
confirmed as such by the microscope. Hence we have a
mode of explaining why the power of vision was continu-
ally wavering between better and worse during the last
few months of the disease.

Other sections through the tumor showed that 1t was
constantly enlarging, the inner layer of the choroid
gradually becoming thinner on the apex of the tumor,
until finally both it and the retina covering it were
perforated. The pseudoplasma now proliferated freely
into the vitreous, but was still limited by a delicate
fibrous layer (Fig. 60. h).

At the borders it reflected itself upon the retina
(Fig. 60. re). The minutize of this very interesting
transverse section could be seen with the naked eye,
but became very distinet when strongly magnified with
a lens. Fig. 60 represents such a transverse section.
The sclerotic (scl) is intact. The choroid (ch) near
the optic nerve full of vascular spaces enormously
enlarged, on the side toward the equator (ch), free
from them, and normal. In it the uniform white
granular pseudoplasma is seen as an ovoid tumor, com-
pressing its tissue on both sides, and protruding inter-
nally into the vitreous space through a rather large open-
ing. There it forms a spherical tumor, only two-thirds
of which had been intersected by the cut represented in

the figure. The boundaries of the remaining third | which
13
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was identical with the other two-thirds in structure |, and
also the inner border of the tumor, are indicated by the
dotted line (k). Asfar as the pseudoplasma (tu) was
enclosed in the membranes of the eye, its substance
was dense and granular; after perforation it became
coarsely fasciculated. Most of the bundles of tissue were
intersected longitudinally by the section, yet there
were also numerous transverse sections of the same (1)
which enclosed round cavities in their interiors, which
under high magnifying powers proved to be lumina of
blood-vessels. The retina (re) remained applied to the
choroid everywhere, and had, like the latter, been raised
and perforated by the tumor. It became pointed as
it terminated, without having suffered anyloss of sub-
stance, and without having entered upon any proli-
ferating process demonstrable by low powers.

The minute structure of the pseudoplasma manifested
‘teelf as a white vascular sarcoma of rare beauty. All
around its sides it had compressed the tissue of the
choroid, so that it was hemmed in by the latter as by a
wall. Tt was very distinct, since the pigmented stroma
cells, which were abundantly disseminated in 1t, marked
the limit of the normal tissue with the greatest precision.
Beyond this wall no trace of foreign elements could be
found in the choroid. On the pigmented wall there
lay, forming the outer layer of the tumor, densely-
packed fusiform cells with large, generally single nuclel
and bright nucleoli. COlose beside these the round and
oval cells already came to view with their large, well-
marked nuclei and brilliant nucleoli (Fig. 61. A and B).
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They were embedded partly in fine and partly in coarse
intercellular substance (Fig. 61. A and B), with fibres
running tolerably parallel in such a manner, however,
that the several tracts appeared undulating at the side
and over each other (Fig. 61. B). Between them the
cells and nuclei lay either isolated or collected m short
rows and clusters. This excellent fibrous arrangement of
the intercellular substance was found only in the vicinity
of the mother tissue, the choroid, from which it had
abstracted a few pigmented cells (Fig. 61. Bb). In
the centre of the tumor, as well in that portion en-
circled by the choroid (Fig. 60. tu) as in that which
had grown into the vitreous space (Fig. 60. tu), after
having perforated the retina and choroid, the inter-
cellular substance was finely granulated. In thin see-
tions, wherever the cells had fallen out, the latter pre-
sented itself as a delicate network (Fig. 62. r).

The cells themselves were, in many places, without
the distinet cireumseribed envelope of pmtoplaslma (Fig.
63. d, k, sp), and then lay as well-defined, smaller and
larger, round or elongated nuclei in a delicate, very
finely dotted intercellular substance, which could be
considered as a confluent mass of protoplasma. Several
of these cells were double or multiple in a well-marked
common envelope of protoplasma (Fig. 63. C, and Fig.
61. B c), which, in accordance with the usual theory
of cell-generation, we would consider as an endogenous
multiplication of nuclei. In fine sections, however, we
perceived that this formation of outlines in protoplasma
was purely accidental, for on the borders two or more
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