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8  Primary Intradural Lumours of the Optic Nerve,

. The amount and character of the proptosis can: be pretty well
estimated by a glance at this photograph (see fig. 1), taken the same
day. The protrusion was considerable and always directly 'forward ;
the movements of the eyveball were slightly impaired but not more so in
one direction than another, Nq signs of any deep-seated ‘inflammatory
process existed, nor was there pulsation, bruit, or change in degree of
Proptosis from placing the head in such a position as would favoyr con-
gestion of the parts. The ophthalmoscope showed a greatly swollen
nerve and unilateral choked disc ; this, with the complete and early
blindness were strong points in the diagnosis, | hoped to be able to
remove the growth and retain the eyeball in position, so, after dividin
the attachment of the inner rectus and passing the finger between thie
muscle and the eyeball, it was easy to feel the enormously swollen nerve
and trace it to the optic foramen where it was removed with curved
scissors and afterwards separated from the eyeball, There was only
moderate bleeding, and as far as manipulative procedure was concerned,
it would have been easy to return the eyeball, but, on finding that the
pulpy growth over the sheath of the nerve extended right up to the optic
foramen, I thought the chances of Preventing a recurrence of the tumour
would be improved by the free application of chloride of zinc paste to
the orbit, and under these circumstances deemed it useless to attempt to
save the eyeball. Accordingly, the €ye was removed and the zinc paste
applied.

The child made a good recovery and returned home in two weeks
after the operation."

Although it is now (1901) fifteen years since the removal

of the growth, the patient is active and well. !
Full anatomical description of the tumour was not made

at the time, and the accompanying pathological report is my :

excuse for giving the case a new publicity. The eye and

tumour had been preserved by Dr. Buller in Miiller's fluid. {

Macroscopically, the tumour was slightly  spindle-shaped in |

appearance, measuring 25 mm. in length by I4 mm. in breadth at its

. : ' }
point of greatest thickness, which was situated z}t Or near its mi_dd!'e :
point, in other words, 12% mm. from either end. The mass was every- )
where surrounded by a smooth dense capsule, having an even tlnilJ:kne}fs )
throughout of about 0.5 mm. This structure was undoubtec y the i

dural sheati of the optic nerve and could be readily stripped off from
the rest of the tumour, leaving exposed an uneven, but smooth, almost
shiny, surface.

ey

. e

Fic. 11.
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Byers: First Case. . 9

On Transverse section of the tumour from 8-10 mm. behind its bul-
bar end (fig. 2), it was seen that the tissue immediately underneath the
outer sheath (a) was somewhat dense and firm, forming a.more or less
distinct but quite inseparable outer rind (&) to _th:—: la}:er of new tissue (c),
which seemed to blend inwards with the visibly thickened pial sheath
(@). This intervaginal tissue was composed of a groundwork of homo-
geneous substance intersected by fibrous septa running inevery direction,
End surrounded the noticeably enlarged optic nerve (e) in a crescentic
manner. On one side of the nerve, this new tissue layer had a thl;k-
ness of 7 mm. ; but it gradually diminished in extent, so that at a point
directly opposite the first it had a breadth of barely o.3 mim. The
position of the optic nerve was _therci'clz-re very eccentric, but it was
impossible to determine along which of its borders the above layer had

mostly developed.

Fic. .

On Longitudinal section, a different appearance was presented (fig.
3)- A few millimeters from the cerebral end of the tumour, the optic
nerve had a diameter of 10 mm. while at this point the subvaginal tissue
was not present. More posteriorly, the nerve showed a slight rounding
off, and no doubt still further decreased in size as it passed through the
optic foramen. From the point of greatest thickness forward the
diameter of the nerve gradually diminished, while on the other hand the
encircling'stratum became increased. It was plainly seen that the optic
nerve proper attained its greatest thickness near the optic foramen,
while the subvaginal tissue was mostly developed along the anterior
34 ths of the tumour.

Microscopically. One saw first of all in the periphery the dural
sheath composed of dense bands of wavy fibrous tissue with a rich min-
gling of elastic fibrils, seen especially well after staining by Unna's and
Weigert's methods. Its outer surface showed the same evidence of
stasis as noted later on in connection with the sclerotic, while inwards
it blended imperceptibly with the tissue occupying the distended subdural
space. This latter (see fig. iv.). was composed of irregular flowing
masses of connective tissue, which formed a meshwork of varying
coarseness. In places it was made up of loose irregular bundles, in
others of delicately branching cells, which suggested the myxoma,
Promiscuously scattered over the whole field, were rounded and oval
cells, and altogether the microscopical appearances were those of
refiform fissue. Inwards, the pia mater was seen greatly hypertrophied,
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but it too, like the dural she indi ibly i

-:wergrnwj:h with which it wa: tir;l:ar[::lii‘zc%r':nsc"cll:iccirt?;:ly bt
The Increase in the size of the nerve proper, was due to enlarge

ment of the fasciculi and of the interfascicular connective tissue 5%
The Spaces between the nerve bundles were occupied b}r:a mesh-

work of branc:_hmg connective tissue identical in every respect with that

in the subvaginal space. The texture of this hypertrophied tissue, how-

ever, was loose and it appeared as if the individual fibres had been
pressed apart to form clefts of varying size (fig. 5); while between
the outer surface of many of the nerve bundles and the inner surface of
the perineurium existed large clear spaces, which surrounded the fasci-
culi to a varying degree (fig. 5). These appearances were attributed to
dilatation of the lymph spaces within the nerve stalk.

The nerve bundles maintained for the most part their usual shape
but were very evidently increased in size. This enlargement was due to
an increase in the intrafascicular connective tissue (endoneurium}, which
formed a fine honey-combed fabric, the cells of which, as shown by
Van Gieson and Pal-Weigert, were found to be entirely free from any
nerve elements proper. )

The vessels in the newly formed tissue were comparatively few in
number, possessed relatively thick walls, and exhibited a tendency to
arrange themselves in clusters or groups. The vascular structures
present, however, were engorged with blood as were also the vessels of
the rest of the nerve; and the tissues generally, outside the fasciculi,
were infiltrated with large numbers of extravasated red blood cells.
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There were marked changes in connection with the globe. The
outer layers of the sclerotic were everywhere swollen and cedematous,
but more especially at the posterior pole where the whole surface of the
eveball was covered by masses of loose, curling, hyperplastic fibrous
tissue in which were seen numerous blood extravasations and pigment
masses derived therefrom. In keeping with this, the vessels of the

sclerotic, more especially those situated in the superficial layers, were
greatly distended and engorged. The iris and ciliary body were the site
of a most marked @dema and proliferation of pigment cells, and these
conditions were especially seen about the vessels and between the
bundles of the ciliary muscle. The changes in the nerve head were
those common to post-neuritic atrophy.

Lo sum up briefly, the chief points concerning the tumour
under discussion are as follows :

) The growth in relation to the nerve was primary in
olrngm and intradural in situation. (2) The tumefaction was
altogether due to a simple hyperplasia of all the connective
tissue structures of the nerve, the sensory elements bein
entirely absent. (3) There were well marked signs of dila-
tation of the lymph spaces of the nerve stalk, and of stasis

within the globe and in the subvaginal lymph space and that
of Tenon.
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The patient was very small of stature and poorly developed for a
woman of twenty-five years; her weight was only sixty-seven pounds.
She lay down a great deal with her body bent and her legs drawn up,
and when sitting on a chair turned around and leant upon its back with
her head drooping. The skin of the body generally was dry, while upon
the limbs there existed a scaly, icthyoid condition, especially marked
over the dorsal aspect of the toes, knees and the insteps. The supra-
clavicular glands were palpable on both sides of the neck, but not
markedly enlarged ; no other glandular swellings. No changes in the
cardio-vascular, (pulse 100 to 11o) the respiratory, (except the nasal
condition) or the genito-urinary systems..

The patient masticated her food badly and towards the end experi-
enced difficulty in swallowing ; vomiting attacks came on at times, but
nearly always after the ingestion of food ; the bowels were constipated.

The patient was extremely irritable, difficult to manage, and very
unclean in her habits ; the higher cerebral functions were almost entirely
abolished. She seemed to know the members of her family in an indefi-
nite sort of way and the matron of the institution when she placed her
keys in the patient's hands. The mental condition, however, varied
from time to time. On my second visit, while the patient was being
photographed, she said in a thick, indistinct voice, ** Am I in the bath-
room or in the dining room.” 11l fix you,” ““ I'll pay you back ;" and
on examining her nose, during which time she struggled violently, *“Oh,
I'll pay you back.” She also said, ““ Put the shawl over me,”” and when
it was adjusted, ‘‘Put it right.” On my other visits, however, her mind
was by no means so lucid.

The power of all four limbs was intact ; but the patient seemed to
have lost the art of co-ordination. When taking her on to the verandah
she had to be supported on both sides and acted exactly like a baby
learning to walk. )

Sensation was everywhere intact except over the area supplied by
the left supra-orbital nerve, where a pin could be pushed deeply in with-
out the patient evincing the least sign of pain, although responding
violently to pricking in other parts of the body. The sense of smell was
undoubtedly intact on both sides. Examination of the nose showed a
thick muco-purulent discharge from the left side and blocking of the
passages by numerous mucous polypi. The pharynx was normal.

Fic. vi.
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The It. lower lid was rounded and prominent and of a dusky red
color. : {%ee Fig. vi.) On palpation this was felt to be due to a tumour
mass intimately attached to and extending upwards from the lower
orbital margin, the skin of the lid being adherent to jts surface. There
was very marked entropion of the upper lid, the outer surface of which
lay in close contact with the upper aspect of the tumour, while a puru-
lent discharge came away from the inner angle. The external appear-
ances of the right eye were normal in every respect, movements perfect
in all directions, cornea and media clear, sensation everywhere intact,
but the pupil was dilated and fixed and the opthalmoscope showed a
condition of advanced atrophy of the optic nerve. V.-Q, Tn.

The face was noticeably drawn to the right side in a state of rest,
markedly so when the patient attempted to speak or cry out ; the creases
E}F the I-E}ft side of the face were obliterated, 7.e., left facial paralysis.

Fig. vi.

There was absolute deafness on both sides. The ears were com-
pletely filled with cerumen, but on account of the behaviour of the patient
the obstruction could not be entirely removed and inspection of the
drums was impossible, Apart from this, however, there was no doubt
of the inability of the patient to appreciate sounds of any kinds.

The sense of taste seemed intact, the patient appreciating certain
kinds of food, especially Bologna sausage which her brother brought her.

How far the vomiting, difficulty in swallowing, and position of the
head, were due to central disturbance, it was impossible to decide, The
sphincters acted properly ; the knee jerks were intact, possibly exagger-
ated. The patient died June 27, 1899. The matron informed me that
the day previous the girl had been seized by a choking attack from
which she entered into a comatose condition and passed quietly away as
if in sleep.

Dr. Adami very kindly performed the partial post mortem
examination which was carried out; the following is a brief
outline of the conditions present :

Slight rigidity and very apparent emaciation: cutaneous and orbital
conditions as noted anfe mortem. The circumference of the skull,
measuring from the glabella to the external occipital protuberance
=1978". The scalp was everywhere separated easily from the cranium,
and in so doing the occipital bone was found to swell out behind beyond
the general level of the skull. On the right side the supra-orbital notch
was normal, but on the left side this structure possessed a diameter of
4" and through it projected a dense mass of thickened tissue surround-
ing the nerve which could not itself be recognized. o

The thickness of the skull varied considerably; over the occipital
area it was comparatively thin and transparent, while in the parietal
region it possessed a moderate density, and in the middle of the left
frontal bone measured 1" in thickness, Along a line 2" to the right of
the sagittal suture the frontal bone was found excavated, the depression
being filled by greatly enlarged Pacchionian bodies, while over the middle
aspect of the external surface of the forehead, but to a less extent on
the right than on the left, relatively large osteophytes were present.
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The left orbit was bathed in foul, thick, greenish pus and the floor
was so necrotic and eaten away that the cavity stood in communication
with the antrum of Highmore, which exhibited the same long standing
purulent inflammation.

The dura mater in general was markedly thickened but showed
towards the left frontal region marked thinning and erosion. Scattered
here and there in this structure, but especially developed on each side
of the longitudinal sinus, in the frontal region, and over the lower and
anterior parts of the temporo-sphenoidal lobes at the base, were dense,
firm nodules of varying size, which were situated both on the internal
and external surfaces of the dura mater, penetrated into the brain sub-
stance, and tore the cerebral material on their removal. One of these
growths situated on the outer surface of the right parietal region
measured 10 x 8 x 3mm. high.

Fia. v,

Examination of the brain revealed a large neoplasm lying upon and
djzstr-:_ayjng many of the structures of the base. Anteriorly, it began on
either side of the bulbous portion of the olfactory nerve which it involved,
and extending backwards filled in the whole area between the inner
surfaces and tips of the temporal convolutions. All trace of the struc-
tures in this vicinity (the optic chiasm, the anterior perforating space,
corpora albicantia, infundibulum, optic tracts and pituitary body) were
completely obliterated by the growth. More posteriorly the tumour
extended on either side of the crus cerebri and pons, cm‘npressing‘ the
latter structure in such a way that its ventro-dorsal diameter was much
Increased, its lateral breadth on the other hand reduced to the thickness
of little more than 14" in the mid-pontal region. Still further back the

growth spread out on the middle peduncle, flocculus, and amygdaloid
convolution of the cerebellum.
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At its posterior extremity the tumour extended beneath nearly the
whole of the under surface of the cerebellum, while more anteriorly it
completely hid from view the origin of the sth, 7th and Sth nerves.

The very considerable displacement of the brain substance caused
by the atypical growth of the brain tumour can be demonstrated best by
the study of a series of transverse sections of the cerebrum. These
were made in the following situations :

1. 3" in front of the optic chiasm.

2. 12" behind the tip of the temporal lobe.

3. Immediately behind the corpora albicantia.

4. Through the centre of the tegmentum of the crura.

The term, displacement of the brain substance, is used because the
tissue of the cerebrum was not at all infiltrated by the neoplasm from
which it seemed indeed everywhere sharply demarcated.

Studying the sections in detail, the following are the conditions
made out :

I. In Section 1, (see Fig. VIL) the growth is found to occupy
the whole of the area extending from the under surface of the corpus
callosum and anterior horns of the lateral ventricles to the base
of the brain.

2. Practically the same condition is present. Large masses extend
from the base right up to the floor of the lateral ventricles, push laterally
into the temporal convolutions, and destroy the anterior part of the
island of Reil on the left side.

Fig, vii,

i 1 i lying between the
. The tumour mass (Fig. VIIL.) is again seen :
ﬂnnr%f the lateral ventricles and the sides of the temporal convolutions
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especially pressing into and destroying the latter structures on the
left side. On this half of the brain also the caudate nucleus is markedly
atrophied and only a few fibres of the internal capsule can be made out.

Here the basal tumour is no longer seen but the choroid plexus
in the descending horn of the lateral ventricle has become the seat of the
growth. In the left side the optic thalamus is greatly atrophied especi-
ally the pulvinar and again only a few fibres of the internal capsule can
be made out. The third ventricle is very much contorted and altered in
shape on account of the atrophy and displacement of the large basal
ganglia on the left side. : '

5. In this section, dilatation of the posterior and descending horns
of the left lateral ventricle is very noticeable and in this position the
choroid plexus, the outer fringe of which has become especially involved
by the neoplasm, forms a large rounded mass the size of one's little
finger and can be seen descending into the postero-descending horn.

The cerebellum itself was not attacked by the growth but only
pressed upwards and displaced.

Microscopically the growth was composed of characteristic sarcoma
cells for the most part of the spindle shaped variety, which in general
showed a tendency towards an alveolar arrangement. What lent the
neoplasm its peculiar character, however, was the presence of the so-called
‘*onion-bodies,” often arranged in groups in different parts of the field.
These structures were composed of a few more or less rounded cells,
centrally situated, which were surrounded by others flatter in character
and arranged in concentric layers. Very often the central areas of these
bodies were seen to stain palely and to undergo calcareous degeneration,
and not infrequently the last mentioned condition went on to invelvement
of the whole structure. The ‘‘ sand-bodies” thus formed became fre-
quently detached from the surrounding tissue, and dropping out during
the process of mounting, left free spaces which were lined by endothe-
lial cells.

The character of the growth was practically the same in all the parts
affected (brain, orbit and dura mater); only perhaps in the intracranial
portion were the ‘“‘sand bodies ” more numerous. The neoplasm appar-
ently did not extend into the substance of the supra-orbital nerve but
only surrounded that structure. Unfortunately, owing to the specimen
(supra-orbital nerve) being lost during the summer cleaning at the
laboratory, the finer conditions here could not be more fully studied.

After a long search I was rewarded by finding the original tumour,
and the recurrent growth. They were both, however, so dried up that
we were unable to recognize with certainty any details under the
microscope.

As regards the general form of the original tumour, the conditions
were clearly defined, and there was no doubt whatever of its belonging
to the primary intradural neoplasms of the optic nerve.

The antero-posterior, transverse, and vertical measurements of the
growth were about equal, namely 22 mm. As usual, the capsule was
;?‘Té“;:tﬁ;:‘flimmlshﬂﬂth. the core by the optic nerve and its sheath,
being absent near the posteri ot everywhere intact, a noticeable piece

posterior end of the growth. The course of the
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f.}&sﬂ I (HEvmann)3 Ffatnent_diedof Pglmcam_ry‘ruber‘:ulgsis at the
age ot 19 ; a tumour had existed since earliest childhood, but the con
ditions within the skull were absolutely normal. j ;

Case 2. (Roux)+ Patient died of Meningitis ‘‘some days” after the
operation, but no evidences of intracranial growth were present.

Case 3. (Dusout)s Death from Meningitis on the 8th day followin
the removal of the orbita! tumour. Post mortem examination showeg
the apex of the orbit occupied by an unexcised portion of growth, and
within the skull enlargement of the optic nerve of the same side to within.
4-5 mm. of the chiasm.

~ Case 4. (Rirrericu)® Death from Meningitis 41 hours after opera-
tion. The intracranial portion of the optic nerve of the same side as
well as the chiasm were greatly enlarged.

- Case 5. (von Grare)™® Death from Meningitis 13 days after opera
tion. In addition to the usual signs of purulent Meningitis it was seen
that the chiasm and for the most part both optic nerves were involved in
a growth 2 em. long by 2.5 cm. broad. This neoplasm was connected
on the one hand with a second growth which extended backwards as far
as the pons, and on the other with a still larger mass which had grown
upwards and greatly displaced the overlying cerebral structures.

Casg 6. (MavurHNer-ScHorT)?? Death from Meningitis seven days
after operation. The postmortem examination showed a large tumour
5.5 cm. long, by 4—4.5 cm. broad, which was situated beneath both
frontal lobes and covered in great part the longitudinal fissure of the
brain. The tumour was so situated upon the under surface of the
chiasm that the whole of the right optic nerve had disappeared in its
substance : and the whole of the chiasm, except a small strip of its
posterior margin, appeared covered by the mass.

Case 7. (WiLLEMER)® In addition to signs of purulent meningitis,
specially marked in places, the chiasm as a whole was seen to be
markedly thickened and fibrous-like, though the optic tracts were appar-
ently normal in structure. The right optic nerve was only slightly
thickened within the skull, but a short distance after its exit through
the optic foramen it rapidly increased in size and 1- 1% cm. from the
globe had a diameter of 1z mm. A gradual diminution of 7 mm.
followed upon this and then occurred a second enlargement involving at
least 8 mm. of the optic nerve. The greatest diameter of this swelling
was g mm. Transverse section of the orbital enlargement showed the
usual conditions. In the smaller swelling there was slight increase in
the size of the optic nerve and hyperplasia of the tissue of the sub-
vaginal space, while the larger swelling was due to a marked increase
in size of the optic nerve, here surrounded by a crescenlic layer of
new tissue srowth (4.5- 5.5 mm.), which was more marked on the
nasal side. The condition here was in fact that of a second typical
primary intradural tamonr of the optic nerve.

The left optic nerve immediately after _
had a diameter of 7 mm., then occurred a short spindle-shaped
enlargement with a maximum diameter of 11 mm. Immediatelyin
front of this the nerve entered that part of the tumour which had
been connected with the orbital mass and which, together with a large
overgrowth from its upper surface, pressed upwards into the horn of the

its exit from the chiasm
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mesoblastic origin, Practically

that the term “ gliosarcoma " is a misnomer and ought to be
discarded. “von Lenhossek states clearly the absurdity in-
volved when he says that from a histogenic point of view (and
that is the only one we may properly use in such a matter) it
1s Impossible that a sarcoma can at the same time be 2 glioma,
since these cells are differently derived, in the one case from
mesoblast, in the other from epiblast. It is conceivable that a
glioma and a sarcoma might occur side by side, but we have no
reason to suppose that this actually does so nor do we have
any analogy to such a process in ‘the other forms of new
growth.” * '

Taylor's, after a careful critical review of the literature,
declares that the term Glio-sarcoma should be dropped as un-
scientific and misleading in its significance. The same mis-
apprehension of the nature of neuroglia led to the use of the
terms glw-myxo-sarcoma and glio-myxoma for growths which
were undoubtedly wholly mesoblastic in nature,

As regards the case of Szokalski’, there can be no doubt
of the incorrectness of the term scir#hous cancer, for the writer
says distinctly that his growth originated in the perineurium,
and that the enlargement and destruction of the nerve struc-
tures was undoubtedly due to the extraordinary development
of the fascicular connective tissue—that is to say, the growth
was of the nature of fibrous connective tissue.

By means of this process of exclusion we are able to
simplify our primary list very appreciably, for although the
nomenclature is still varied, our growths are common n this,
that they are tn every instance essentially mesoblastic in nature.
This fact has been previously enunciated by Braunschweig?
and others, but it has a new significance in the light of our
recent knowledge as to the true nature of neuroglia.

THE RELATIONSHIP OF THE VARIOUS FORMS OF INTRADURAL
TUMOURS.

all modern writers are agreed

Objections have now and then been raised to the diversity
of terms in use to describe these growths and attempts have
been made to bring them all under one special heading. Ont‘:
has only to read the literature slightly, however, to find how
difficult it has been for workers to hit upon any one term to

* Extracted from Taylor's paper ; reference follows,

|
|
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describe these tumours and how many writers have found
satisfaction only in the employment of compound words.

The fact of the matter is that these tunionrs do not corres-
pond lo any one special type of growth, but that we have con-
stantly vepresented in one and the same specimen, several phases
of developing connective tissue. The proper conception of these
tumours is found, we think, in comparing them with sections
of elephantiasis of the subcutaneous tissues. Here we find
conditions closely resembling those in the optic nerve (bundles
of fibrous tissue, masses of growing cells, areas of cedema and
mucoid degeneration, and dilatation of the lymph spaces), and
the same difficulty in bringing the condition under any one
special heading. So striking is the similarity occurring be-
tween the changes in the two conditions that we feel that the
primary tumours of the optic nerve should be brought into
that somewhat motley and ill-defined class of connective tissue
overgrowth which finds place in pathology under the heading
of Fibromatosis.

Studying this condition of fibromatosis more closely, we
find that while we have here to deal essentially with an over
growth of white connective tissue, this exuberance is markedly
protean in character. Thus where the process is very gradual
we have firm dense fibrous tissue with relatively few nuclei to
be recognized in its substance, whereas in the commonest form
of elephantiasis, we have primarily an obstruction to the lymph
flow and a marked myxcedematous infiltration of the accom-
panying well developed connective tissue, which is thus divided
up into strands or bundles. The latter condition suggests
strongly the real myxoma and is often mistaken for myxo-
matous change or interstitial mucoid degeneration of the parts.
At other times where there is a more rapid cell growth we find
an almost imperceptible transition into the sarcomatous or

myxosarcomatous type with the liability to the assumption of
malignant properties,

Looking into the various recorded cases of these intra-
dural tumours of the optic nerve, we cannot fail to be struck
by the fact that ¢ 7s exactly this series of chamges whick we
encounter either alone or variously admixed. The whole series
in f':&ct is here included, and while the cases which have been
designated in part or entirely myxomatous, are greatly in the
ascendency this is entirely accounted for by the early and often
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A study of the greatly enlarged literature of to-day goes
to confirm the observations of these writers. In a certain few
cases the onset of the exophthalmos has been preceded or
accompanied by pain and other somewhat inexplicable symp-
toms. Thus for instance the loss of vision and proptosis in
Tailor's patient were preceded by violent pain in the eye
and neighbouring regions of the head in association with
photophobia and swelling of the lids. In Rothmund's’ case,
pain seemed to be present at the onset but disappeared
entirely later on. In Frothingham’s®® second patient, the
exophthalmos and loss of sight came on “some time after
severe frontal headache, heavy feelings over the eyes, and
slight orbital pain™ and the case was marked throughout by
“ constant dull pain ™ in the affected organ. In the instance
recorded by Alt,* severe headaches in the circumorbital

region preceded epileptic seizures and the intense pain in the

eye led the patient to seek medical advice.

A few more writers note the presence of similar éizarre
symptoms occurring in the course of the disease. Lawson,
Sr's** second patient suffered from “headache, frontal and
behind the ear on his left side at times ;" while in the instance
of Quaglino,* a persistent hemicrania was accompanied by
well marked Tinnitus Aurium. For five years, Norton's®
patient had “ much sharp pain in the orbit extending to the
back of the head and down to the stomach,” while Aub’s®
case was attacked eight or ten times by severe pain in the
head which lasted sometimes for two hours and was accom-
panied by dizziness and throbbing sensations in the eye.

In quite a number of instances (15), the disease has been
marked by severe pain of a neuralgic character, referable to
the branches of the sth nerve and appearing for the most
part in the later stages of the disease. :

In general, however, ahd especially in the early periods
of development, the tumours are singularly free from pain,
which at no time is of that distinctively orbital lype character-
istic of malignancy. 1t I may change the tense and convert
special into general remarks, the facts are fully summed up in
the following words of Lidell®:— 3

No pain is occasioned by the tumour until it becomes so
large as to press upon the ophthalmic !Jrauuches of the 5l§h
nerve that run along the walls of the orbit, and the larger the
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tumour becomes and the greater its pressure upon these
nerves, the severer becomes the pain. The pain does not
seem to be in the tumour itself so much as in the neighbouring
parts which are invaded mechanically by the morbid growth.

The caunse of the exophthalmos is to be found first of all
in the displacement produced by the tumour itself. This will
not explain the whole matter, however, for, as has been pointed
out before, the size of the growth is by no means always in
direct proportion to the degree of proptosis. A second factor
is to be found undoubtedly in congestive changes which result
from pressure upon the vessels of the orbit, and signs of which
are frequently seen in the pathological examination of these
tumours. This view finds confirmation in a consideration of
cases like those of Norton® and Brailey* where increase of the
exophthalmos was noted at the menstrual periods, or that of
Strawbridge™ where the proptosis came on apparently as the
result of labor. :

The cases marked by variation of degree or rapid accel-
eration might be explained as caused in the above way, or as
resulting from the changes immediately noted.

As a possible third factor may be mentioned here again
the appearances noted in connection with the eyeball of Case 1
of this report and to a less extent with that reported by Dr.
Buller.”® In both specimens there were conditions present on
the outer surface of the globe and dural sheath of the nerve
which could only be accounted for on the supposition of @ stasis
e Lenon's capsule and the supra vaginal bymph space of the
gptic nerve. Miller® is the only writer 1 can find who has
described similar changes in connection with the eyeball,
though Steffan™ whose case, because of some doubt as to its
real nature, has been excluded from this paper, long ago at-
tributed rapid acceleration of the exophthalmos in his patient
to a sudden effusion into the lymph space of Tenon.

2. EvIDENCES oF Prorounp axp EARLY DISTURBANCE

OF THE FuNcTioN oF THE Opric NERVE : These are in part
subjective (loss of vision), in part objective (ophthalmoscopic)
in ch;}raqter, and constitute for the oculist the most striking
and significant feature of this special form of orbital tumour
: A Loss or Vision : Of the 89 cases in which the state
Ob vision was accurately noted 62 or 69% were absolutely blind
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ation the patient became a “rather sharp, intelligent child,”
In Braum_;chwmg's“ first patient there was present a slight
degree of idiocy which found expression in noticeable difficulty
in speech.  Dr. Buller's® patient had a severe attack of general
convulsions, accompanied by loss of consciousness at the age
of four, and while after that illness the boy had no actual con-
vulsive seizures he was subject to attacks of fear or terror, which
were accomapnied by action on the part of the muscles of
deglutition. One of Sattler's” patients had frequent attacks of
convulsions and bronchial catarrh. Three years after the
onset of the exophthalmos and following a severe attack of
pain in the circumorbital region, Alt's* patient was seized with
epileptic convulsions which increased so much in severity as.
to recur several times in a single day. The man’s condition
was greatly ameliorated by the removal of the neoplasm.

Dizziness occurring in the later stages of the disease
and in association with pain about the orbit, was noted
by Holmes* and Johnson,* and in both instances the condition
was aggravated by stooping. Vertigo coexisted with throb-
bing sensations in the eye in Aub's® patient and the same
Symptom in association with orbital pain, a heavy feeling over
the eyes and frontal headache preceded the onset of exoph-
thalmos and loss of vision in Frothingham's® second case.
The last mentioned author notes also that his first patient was
“ nervous and fitful by spells.” Here may be mentioned, per-
haps, the partial deafness on the same side as the tumour in
Lidell's® case which disappeared entirely after operation and
the fznnitus aurium of Quaglino's' patient which was associ-
ated with amenorrheea and right sided hemicrania,

(C.) Cuances IN CONNECTION WITH THE GLOBE :

(i.) Jncreased tension or secondary glaucoma was noted
by Middlemore?, Sichel™, Forster®, Tailor?, Salzmapn?g, Law-
son, Sr.* and Wiegmann?, though in the last mentioned case
the condition was but transitory. Demanished fension on the
other hand was determined by Ayres® (T.—1), Ellinger®
(Tn. to—1) and Gardner, this paper (T.—2).

ii.) Highly characteristic of these tumours is the antero-
posterior flattening which occurs as the result of the pressure
of the growth and brings about a Aypermetropic state of the
refraction of the eye. This condition occurred in 21 of the
collected cases and will probably be more commonly observed
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in the future ; it is so frequently present that it ought to suggest
at least the presence of a growth behind the posterior pole of
the eyeball. In the first case mentioned by Collins and
Marshall®, the hypermetropia increased under observation
from 4 to 9 ID. The antero-posterior flattening has been made
out after the removal of the eyeball (von Graefe) or verified
at this time (Goldzieher® and Sichel*).

(iii.) Cornea. Changes in this structure are of com-
paratively frequent occurrence. In eight cases (Lidell’,
Szokalski?, von Graefe, Quaglino®, Forster, Willemer®
(2nd), Hessdorffer* and Germann®), wleceration of the corned
was noted, and, although not definitely stated, perforation of the
cornea probably occurred in the instances of Poncet* and Ada-
miick® where the eyeball, completely collapsed, was found on
the anterior extremity of the tumour. In six other instances,
(Kunachowitch®’, Johnson*, Salzmann?, Delius”, Kalt®,
Buller*) the corneal trouble might perhaps be very properly
described as a gerafitis. What the “diffuse opacity " was in
Goldzieher's® case which prevented an examination of the
fundus it is impossible to say.

In all of these cases the inflammation occurred, so far as
can be ascertained only after the lids were no longer able to
completely protect the cornea, and in that part of it which was
especially exposed, namely, the lower portion. The invelve-
ment, therefore, of the cornea is to be looked upon as a
triumph of micro-organisms over the epithelial cells of this
structure, lowered in vitality from undue exposure to outside
influences. von Forster, who demonstrated complete anes-
thesia in his case, sought to give a trophic basis to the
ulcerative process, but if this were true we should not expect
to find the inflammation so uniformly limited to the exposed
portion of the cornea. Finally it may be mentioned that
suppurative keratitis has been the cause of the destruction of
the globe in several cases where this structure was retained in
position after the removal of the tumour,

(iv.) J»is and Lens: There is nothing peculiar in the
pupillary reactions. With complete blindness the pupil only
reacts consensually and remains of normal size, or more or less
dilated. The latter condition occurs also where contraction
occurs sluggishly or even actively (Noering®) to direct stimu-
lation. In two cases (Ritterich® and Willemer®) the pupils
were contracted and fixed.
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DIAGNOSIS.

The diagnosis of a tumour of the optic nerve necessitates
first of all the determination of the presence of an orbital
neoplasm, and this implies simply the routine differentiation
between this condition and the other affections of the orbit
and neighbouring cavities with which it is commonly con-
trasted and which need not here be specially mentioned.

As proptosis gives us the principal clue to the presence
of an orbital growth, so en associated early and profound
reduction of vision indicates more than any other symptom,
the presence of a tumour of the optic nerve. Taken together
these two symptoms alone, wnilateral and slowly developing
exophthalmos with early amaurosis, are almost in themselves
proof positive of the presence of the condition under dis-
cussion, but if in addition one has, as is frequently the case,
marked changes in the papilla, the diagnosis of a tumour of
the optic nerve is practically certain.

How important a sign is amaurosis is evident from the
fact that it is only in those cases where a certain amount of
vision is maintained that the diagnosis is uncertain, The
difficulty in coming to a right conclusion here rises with the
acuity of visinn and a point is reached where it is practically
impossible to distinguish these tumours from other orbital
neoplasms.

Under such circumstances, a consideration of the other
symptoms present will probably make it possible in every
instance to diagnose a deep-seated orbital growth and in these
cases, Krcenlein's operation is indicated as offering a certain
method of confirmatory diagnosis and the best procedure for
the extirpation of the tumour. So pronounced, as a rule,
however, are the symptoms of these growths that difficulty in
their clinical differentiation must be present only in a very
small percentage of the cases.

It is very questionable if the intradural can always be
differentiated from the extradural growths of the optic nerve.
On the one hand the maintenance of fairly good vision in a
few of the intradural growths makes it impossible to dis-
tinguish these tumours from other orbital neoplasms, and on
the other hand some of the cases of extradural growths
(Knapp,™® Dusaussay,** Ewe[‘zki,_"’_Brail::}r 5) have presemedr
a group of symptoms really indistinguishable frc:m those o
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TREATMENT.

In spite of the fact that in the great majority of these
cases it 1s highly probable that the extirpation of the growth
was incomplete, in only 5 instances (Szokalski,” Goldzieher
(3rd), Brailey,*Salzer and Byers) have local recurrences been
recorded. The fact of the matter is, the fibromatosis underly-
ing the formation of these growths, rarely shews a tendency
to malignancy even in its local form. When we consider
further that in the large percentage of these cases, the part
of the optic nerve immediately next the eyeball is normal and
that it is quite possible in practically all cases to separate
thoroughly the posterior pole of the globe from the neoplasm,
we find good reason for attempting in every instance the
highly desirable step of maintaining the globe in position.

[t might be urged that in attempting to save the eyeball,
this structure would be an impediment in the way of the
perfect removal of the growth, but as a matter of fact it need
not be, and under any circumstances if the tumour extends
into the optic foramen, as it generally does, our ordinary
operative procedures will not suffice to entirely extirpate the
neoplasm. Fully isolated as these tumours are by their
fibrous capsule, and rarely shewing a tendency to malignancy,
exenteration of the orbit as a primary operation seems
entirely contraindicated in these cases.

The argument that the retained eyeball would present a
serious obstacle to the diagnosis of recurrence is not of much
value, because in the first place this conditon rarely occurs
and in the second place it is not possible that the secondary
growth could attain to any considerable size without giving
rise to fresh displacement of the globe. The question there-
fore has got to be as Schlodtmann® says, not shall we preserve
or sacrifice the eyeball, but how best shall we maintain the

lobe in position.
< Asfs well known, Scarpa™ (1816) and Critchett's (1852)
removed tumours of the optic nerve with preservation of the
eyeball ; but the real commencement of the modern conserva-
tive movement was in 1874, when Proff:ssm Knapp,™ of
New York, presented to the Ophthalmologische Gesellschaft,
at Heidelberg, a specimen of a primary extradural tun_m}};r
(carcinoma) of the optic nerve, which he had removed while
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A% one :;:-f the most completely deseribed modifications of
Prof. Knapp's operation, 1t may be useful, however, to enu-
merate here the various steps advocated by Lagrange.®

2. Exhterna] canthotomy is first performed and then a suture passed
through each hd_m order to hold them easily apart. The bulbar con-
junctiva 1s now dissected up in its outer third and the external rectus
ieetéut?:'r?lsec_l, a SL{;?LEI': be:qg passed through ith anterior extremity to

P itin view. With the index finger and a director the neoplasm is
next everywhere isolated and the eyeball turned inwards so as to disen-
gage the orbit. The growth, separated from the muscles, is now secured
with a ligature passed around the tumour by means of a Cooper’s needle
and then knotted. Afterwards guided by the finger the optic nerve is
sectr_oned.clns& to the optic foramen by means of strong curved scissors,
and in doing this Legrange says it is possible to avoid wounding the
-::phthalmtr: artery. Traction upon the suture previously attached to the
growth will now withdraw it from the orbit and bring the posterior pole
of the globe into view when it can be thoroughly separated from the
neoplasm. Lastly, the external rectus is re-united and the lids and
conjunctiva are brought together after stoppage of the hamorrhage,
lavage of the orbit with antiseptics, and the insertion of a small tube for
drainage.

The last phase in the development of this subject and
that which is now exciting considerable interest, was entered
upon when Braunschweig? in 1893 introduced into ophthal-
mology, for the treatment of tumours of the optic nerve, a
brilliant operation which had previously been devised by
Kronlein™ for ** the extirpation of deep-seated lateral orbital
tumours and in particular orbital dermoids.”" The steps of
this operation which were first given out in 1887, were
described by the author in the following words :

Skin Incision : The incision begins in the temporal region at the
point where the /inea semicircularis of the frontal bone is distinctly felt
through the skin, in other words, about 1 cm. above the margo supra-
orbifalss, and extends downwards along the outer orbital margin as a
slight curve with the convexity forwards, to the level of the upper margin
of the zygomatic process of the malar bone, where it turns backwards

and ends in the middle of this structure.

The skin incision is then carried down to the bone along the outer
orbital margin, and through this periosteal incision the whole of the
periosteum is separated from the lateral orbital wall by means of a
raspatory, a proceeding easy of accomplishment. The point of the
raspatory is then passed downwards to the inferior orbital fissure in order
to fix the spot where the converging bony incisions presently described
meet one another. i slhd

Bony Incisions : ‘The osteoplastic resection includes the whole of
the outer orbital margin (process.sygomaticus oss.front. and process. front.
oss.sygomatic.) and that part of the outer wall which lies between this
limit and the inferior orbital fissure (pars orbitalis oss.sygomatict and
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