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ated eyes. Most frequently they are multiple, miliary in
size, and situated on the smaller retinal arteries; but some-
times a single large aneurism may form on one of the large
arteries. An arterio-venous aneurism has been known to
occur as theresultof an injury. Treatment isof no avail.

Sclerosis of the retinal vessels probably always occurs
where there is general arteriosclerosis, but the alterations
in the retinal vessels are rarely sufficiently obvious to at-
tract attention on ophthalmoscopic examination, owing,
no doubt, to the fact that the vessels are much smaller
than those in which marked atheromatous changes are
apt to occur. Both the veins and the arteries may show
white borders, due to an increase of connective tissue in
their walls, and sometimes constrictions and spindle-
shaped thickenings. Often, however, the first evidence
of digsease of the retinal vessels is the occurrence of reti-
nal hemorrhages. In syphilis changes are met with in
the retinal arteries similar to those seen in cerebral sy phi-
lis, so that they are of diagnostic significance as regards
the latter. Owing toobliterating endarteritis, the arteries
appear as thin white bands, and there may be hemor-
rhagic infarets. The veins are broad and dark colored.
Vision is unaffected for a long time. :

REeTinITIS.—This term strictly should signify inflam-
mation of the retina, but as a matter of fact most of the
retinal conditions to which it is applied are not of an in-
flammatory nature, but are due either to degenerative or to
atrophic changes, or they are dependent upon obstructive
cedema and hemorrhage. In fact, there is probably only
one condition, suppurative retinitis, in which the retina
is actively inflamed. When retinitis occurs in associ-
ation with neuritis the condition is spoken of as neuro-
retinitis. In not a few cases retinitis is secondary to op-
tic neuritis, the swelling of the disc interfering to such
an extent with the venous outgo as to lead to cedema
and hemorrhage. On the other hand, in many general
diseases, neuritis and retinitis may be produced inde-
pendently, either one or the other predominating. The
chief varieties of retinitis are as follows:

Suppurative Retinitis.—This most commonly occurs as
the result of penetrating wounds of the globe or follow-
ing operaftions, particularly those for the removal of cat-
aracts, and almost always results in or forms a part of a
general panophthalmitis. If is usually due to micro-
organisms which have been introduced into the eye, buta
comparatively mild form of it can be produced by chemi-
cal irritation due to the disintegration of a foreign body,
especially if the latter contains copper. The condition
may also be metastatic in origin, particularly in puerperal
septiceemiaand in the acute infectious diseases of children.
In these metastatic cases the inflammation may be con-
fined throughout to the vitreous chamber, and thus, in
children, it may result in one of the conditions which
gives the clinical picture known as pseudo-glioma. Con-
trary to what has been generally believed, in panoph-
thalmitis it is the retina, not the choroid, from which the
purulent exudation mainly arises. In a large number of
cases of panophthalmitis examined microscopically by
the writer, the retina has invariably been found densely
infiltrated with pus cells, while the choroid showed
searcely any purulent infiltration. It might be thought
that the pus cells in the retina came there from the cho-
roid, but they can be seen in the act of emigrating from
the retinal vessels around which, too, they sare most
abundantly collected. The choroid seems to play the
part of an abscess wall, and is congested, more or less
cedematous, and infiltrated with lymphoid and plasma
cells. The choroid also early gives rise to a formation of
granulation tissue. 1In the cases diagnosed clinically as
metastatic choroiditis the condition is usually that of
metastatic refinitis, although the micro-organisms no
doubt often reach the eye through the choroidal vessels.
If seen sufficiently early, the retina in these cases is found
to be hazy and covered with hemorrhages, but the vit-
reous humor soon becomes so cloudy that the later
stages of the process cannot be followed by means of the
ophthalmoscope. Suppurative retinitis from any cause
may pursue either an acute or a chronic course, and ulti-
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mately results in phthisis bulbi. The treatment is that:

suitable for panophthalmitis, and is of little avail. Re-
cently the introduction of powdered iodoform in the vit-
reous chamber has been tried, sometimes, it is claimed,
with successful results,

Retinitis Septica. (Roth).—In pymmia and septiceemia
the retina frequently shows hemorrhages and white spots
not unlike those seen in albuminuric retinitis. There are
no signs of active inflammation and no pain. Vision is
not much affected and the prognosis is favorable so far
as the eye is concerned. Roth believes the condition ig
not due to the presence of micro-organisms in the retina,
but to toxic substances circulating in the blood produced
by the septic processes elsewhere. Some observers claim
that the hemorrhages are due to the lodgment of septic
emboli in the retinal vessels, but the absence of inflam-
matory symptoms and the mild course pursued by the
affection are decidedly against this view.

Retinitis Simplex, Serows Retinitis, Retinal (FHdema.—
Under certain conditions not understood, the retina be-

comes hypersemic and shows a haziness evidently due to-

cedema, which either may be diffuse or may occur in

circumscribed patches. This mild form of retinitis is

supposed to result in some instances from eye strain. It
is also said fo be an early manifestation of sympathetic
ophthalmia. Vision may be considerably reduced and
there may be megalopsia, micropsia, and metamorphop-
sia, Under complete rest the condition entirely disap-

pears. A special variety known as eommotio retine is.

due to a blow upon the eye. This also clears up, usually
in about three days, with complete restoration of vision.
(Plate L., Fig. 3.)

Albuminuric Retinitis.—In some cases of Bright’s dis-

ease the retina shows changes which are met with under-

almost no other conditions, and which therefore may be
regarded as practically characteristic of renal disease.
Such plainly marked cases of albuminuric retinitis, as
they are named, occur in only a small per cent, (about
seven per cent.) of patients suffering from Bright's dis-
case. On the other hand, if carefully searched for, less

characteristic retinal changes—such, for instance, as al--

terations in the vessels and hemorrhages—will be found
sooner or later in probably one-fourth of these patients.

Typical albuminuric refinitis may occur in any form of’

renal disease, whether acute or chronic, but it is met
with by far the most frequently in chronic interstitial
nephritis and least often in amyloid disease of the kid-
neys. It is rarely limited to one eye, though the retinal
changes may differ considerably in the two eyes, both in
extent and in character. While the retinal affection ap-
pearsonly in cases of renal disease whichhave lasted some
time, yet not infrequently it is by means of the ophthal-
moscope that the serious condition of the kidneys is first
discovered. The most characteristic feature of the affec-
tion is the presence of a “star-shaped figure in the macu-
la,” consisting of a greater or less number of white striee
which radiate from the centre of the macula, frequently,
however, withont completely encircling it. The fovea
is usually not involved and stands out as a clear red spot.
Other changes almost always present are hemorrhages,
@dema, and irregular white patches of various sizes.
The latter have ill-defined edges and are situated in the
inner layers of theretina, often obscuring the vessels that
cross them. The arteries are narrowed and frequently
show white borders, while the veins are broad and tor-
tuous. The narrowing of the arteries is not uniform, so
that the same artery may show variations in width along
its course. Thearteries are also somewhat tortuous, and

ght streaks in their centres are much brighter than
in the case of normal arteries. When an artery crosses a
vein the latter sometimes appears pale for a short dis-
tance on each side of the artery, due no doubt to com-
pression. Optic neuritis is commonly present, and in
some cases 18 the most prominent feature. In other cases
hemorrhages predominate, while in still others the most
striking change is that due to edema. As just noted,
the appearances may be quite different in the two eyes.

Thus in one eye the prineipal change may consist in the-
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star-shaped figure about the macula, while in the other
this may be absent and the retina covered with hemor-
rhages. . If at any time there has been severe optic neu-
ritis the retina and optic nerve ultimately undergo atro-
phy. Rarely the retina shows folds or even complete
-separation, the latter most often in the albuminuria of
pregnancy. (Plate L., Figs. 4 and 5.)

The retinal condition most likely to be mistaken for
-albuminuric retinitis is that which results from a high
grade of optic meuritis, especially that associated with
brain tumor. In this the star-shaped figure may be pres-
-ent in a perfeetly typical form, so that if at the same time
there should be a trace of albumin in the urine and the
general symptoms of brain tumor should not be plainly
marked, the diagnosis might be difficult. In such cases,
however, sight is almost always lost, whereas in albu-
minuric retinitis completeloss of vision rarely occurs. Tt
should be remembered, too, that a high grade of optic
neuritis does not oceur in Bright’s disease except in ad-
vanced cases in which the diagnosis is plain. Finally,
renal disease could be excluded in most cases by a micro-
seopic examination of the urine. In lead poisoning, too,
the retina may present appearances identical with those
seen in albuminuric retinitis (saturnine vetinitis), but it
is not certain that they are not due in reality to kidney
lesions produced by the lead.

Anatomically the most important lesion in albuminuric
retinitis, and one that gives the key to the other changes,
is a widespread endarteritis and hyaline degeneration of
the vessels. This is, of course, not limited to the retinal
vessels, but it produces more serious damage in the
retina than in the other structures of the eye. The
-atheromatous condition of the vessels associated with the
general high arterial pressureresults in numerous hemor-
rhages, while the insufficient blood supply leads to
degenerative changes in the retinal tissue. Most of the
white patches seen by the ophthalmoseope are produced
in this way, but some of them are left by retinal hemor-
rhages that have undergone absorption. The degene-
rated areasshow fatty degeneration of the retinal tissue,
including the ganglion ecells, nerve fibres, and fibres of
Miiller, and contain fibrin and granular detritus. Pro-
liferation and migration of the cells of the pigment layer
occur in the later stages. The degenerative changes
make their first appearance at the macula because here
the vesselsare least numerous, but the fovea centralis or-
dinarily escapes, since it is well nourished by the chorio-
capillaris behind it. The star-shaped figure is said to
owe its form to the radial arrangement of the fibres of
Miiller about the macula, though the degenerative
changes are not limited to them. It seems to the writer
more likely that its form is determined by the radial ar-
rangement of the wvessels in this region. The retina in
general is apt to show marked cedema, usually in asso-
-ciation with a high grade of optic neuritis, though the
retinal cedema is sometimes quite marked where there is
very little swelling of the disc. The cause of the optic
neuritis is obscure; some observers attribute it to cere-
bral disturbances secondary to the renal disease. In
addition to the other changes, the retina may show a cer-
tain amount of round-cell infiltration and hyperplasia of
its connective tissue.

The disturbance of vision usually is slight when com-
pared to the extensive retinal changes, and in the milder
forms vision may be entirely unaffected. The fact that

the fovea centralis is but seldom affected accounts for the |

almost constant preservation of central vision. Complete
blindness is rare, and when it occurs it is usually the re-
sult of secondary atrophy of the optic nerve and retina
-or is due to separation of fhe latter. It should be re-
membered, however, that in Bright’s disease, whether or
not, there is retinitis, attacks of blindness, uremic amau-
rosis, may come on within a few hours as the result of
uremic poisoning, though they are more common in acute
nephritis than in the chronic forms of renal dlsea_se. I_Iere
the blindness in all probability is due to the action of the
uremic poison upon the brain itself, the pupllfs in most
«cases still reacting to light. It is associated with other

uremic symptoms and disappears when the uremia is
overcome.

The prognosis of albuminurie retinitis depends chiefly
upon that of the renal disease, and since the retinal affec-
tion oceurs only in advanced stages of the latter, it is al-
most always bad. Conversely, the prognosisof the renal
disease, and hence the prognosis in regard to life, is par-
ticularly bad when albuminuric retinitis has made its
appearance. The prognosis in regard to sight is of little
importance, because the patients seldom live long enough
for the visual disturbance to become of serious moment,
death usually occurring well within a year, rarely later
than two years, after the discovery of the retinal disor-
der, The nephritis associated with pregnancy is an im-
portant exception to this rule, complete recovery being
of frequent occurrence afterit. Recovery also sometimes
follows the nephritis which accompanies the acute infec-
tious diseases. In these cases the retinal disease ceases
to progress, and many of the retinal alterations disap-
pear. The star figure at the macula, however, seldom
entirely disappears.

Aside from the measures usually employed in severe
cases of nephritis there is no treatment that will benefit
the retinal disease in any way. 1t sometimes happens,
however, that the retinitis may undergo decided im-
provement under treatment directed toward the kidneys
and yet death ensue in the usual short time. In the al-
buminurie retinitis of pregnancy, especially if it appears
early, the induction of abortion is often advisable.

Diabetic Retinitis, Glycoswric Retinitis,—This affection
is cerfainly rare, though just how rare is not definitely
known. It is a late manifestation of the general disease,
and according to Hirschberg it is always present in dia-
betes which has existed for twelve years. In some in-
stances the retinal changes are no doubt due, in part at
least, to an accompanying interstitial nephritis; but it is
generally believed that they may be entirely independent
of kidney lesions, and there is no guestion but that in
typical cases they differ decidedly from those seen in
typical albuminuric retinitis. The affection is probably
confined to diabetes mellitus, though it is claimed that
diabetes insipidus has produced it. Tt is likely that the
retinal changes that have been seen in supposed cases of
diabetes insipidus have not been due to the latter dis-
ease, but that the polyuria and the retinitis have inde-
pendently been due to a tumor of the brain. It is possi-
ble, too, that the polyuria of chronic Bright’s disease may
have been mistaken for that of diabetes insipidus,

In the form of retinitis most characteristic of diabetes,
central punctate retinilis of Hivschberg, the retina shows
great numbers of small bright shining spots, sometimes
irregular in shape, which are most numerous near the
disc and in the macular region, without, however, hav-
ing a stellate arangement. Scattered more generally
over the fundus there are many punctate hemorrhages.
Neither the retina nor the disc shows evidences of cedema,
and the refinal vessels are apparently normal. Larger
white spots are also occasionally scen.  Sometimesin dia-
betes the white spots are entirely absent and the retina
shows only various kinds of hemorrhages, This condi-
tion is the hemorvhagic diabetic retinitis of Hirschberg,
though why it should receive the name retinitis iz not
evident. In diabetic albuminuric retinitis the changes
characteristic of nephritis are associated with those of
diabetic retinitis. Albuminuric retinitis may also oceur
alone in diabetic patients.

Diabetic retinitis is always sooner or later binocular.
Vision is apt to be considerably impaired, especially cen-
tral vision, and there may be contraction of the per-
ipheral field. It is difficult to say in a given case, how-
ever, whether or not the disturbance of vision is due to
the retinal changes, since amblyopia is common in dia-
betes even when fthe ophfhalmoscopic examination is
negative. TInsome cases the disturbance of vision is very
slight. Not infrequently vitreous opacities due to hem-
orrhages occur and may produce total blindness, and
glaucoma secondary to hemorrhage is also met with.
Total blindness, however, is rare in diabetic retinitis.
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The prognosis of the retinal affection is bad, the latter
seldom showing improvement under treatment, and oc-
curring asdt does in the later stages of the general dis-
ease, diabetic retinitis is of evil significance in regard to
the duration of life. This is particularly true of the
hemorrhagic form, since a tendency toward hemorrhage
on the part of the cerebral vessels is indicated. The
treatment is that suitable for the general disease.

Leukemic Retinitis.—In all severe cases of leuksemia
the retina presents an abnormal appearance, but actual
retinitis is relatively uncommon. The fundus is apt to
appear light yellow in color owing to the altered color of
the blood in the choroidal vessels, but where the choroid
is highly pigmented this may not be noted. The arteries
are pale and sometimes small; the veins are dilated, fre-
guently tortuous, and their walls may appear thickened
owing fto infiltration with white cells. Retinal hemor-
rhages are extremely common, in fact, they are the most
constantocular lesion met with in leukeemia. Inaddition
to these changes other lesions sufficiently marked to war-
rant the name of retinitis sometimes occur. These are
confined almost entirely to the spleno-myelogenous type
of leuksemia, and consist of haziness of the retina and
the presence of white spots with red borders. The latter
are most numerous at the periphery and in the macular
region, and are due to collections of white cells in the
centres of hemorrhages. Though not often seen, they
are highly characteristic of leukamia. Other white
spots, due to degeneration, also occur. The dise may
be practically unaffected, or it may be greatly swollen
owing to wdema and to infiltration with cells. Both
eyes are almost always affected, though in different de-
grees. The impairment of vision depends upon the
position and number of the white patches and hemor-
rhages; a hemorrhage in the macular region will of
course cause loss of central vision. This may be of the
subhyaloid variety, however, and afterward clear up.
A large hemorrhage into the vitreous humor may cause
permanent loss of sight and in some cases glaucoma, Al-
buminuric refinitis may occur as a complication. The
prognosis is hopeless as regards both the general and the
local affection.

Syplilitic Retinitis is far less common than syphilitic
chorioretinitis (see Vol. IIL., p. 64), but still it does oc-
cur. It is met with in both acguired and congenital
syphilis, though in the latter only the final stages are
seen. In the acquired form it may develop four to six
months after the primary infection. The retina shows a
grayish-white opacity which is most marked near the
vessels, and along the latter small white spots are fre-
quently seen. The vessels themselves are apparently
not much affected, the arteries are somewhat thinner,
and the veins thicker than normal. Dust-like opacities
are almost always present in the posterior part of the
vitreous humor, and may persist after the retinal affec-
tion is cured. Hemorrhages are rare. Microscopically
the important changes found have been diffuse round-
cell infiltration of the retina, endarteritis of its vessels,
and nodular collections of round cells in the choroid.
No distinet gummatous formations have been observed
in the retina, but the nodules in the choroid are said to
resemble gummata. Proliferation and migration of the
cells of the pigment epithelium have hbeen noted. An
early subjective symptom of the disease is a constant
shimmering of light, due, according to Hirschberg, to
insufficient blood supply to the retina. Visual acuity is
much reduced and there is frequently night blindness.
Ring scotomata are sometimes detected. The retina and
with it the optic nerve ultimately may undergo atrophy.
The prognosis and treatment are similar to those of sy phi-
litic chorioretinitis.

Relapsing Syphilitic Central Retinitis.—This is an ex-
tremely rare affection, first deseribed by von Graefe,
characterized by repeated sudden attacks of marked
impairment of vision. At first the vision returns to nor-
mal during the intervals, but finally it becomes perma-
nently impaired. The retina shows slight dimness in the
macula around which fine dots are frequently seen, and
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in the later stages of the disease pigmentary changes oc-
cur in the macular region. Reduction in central visual
acuity usually persists even after prolonged antisyphi-
litic treatment, owing to the structural alterations in the
retina.

Retinitis Proliferans (Manz).—In this disease masses of
connective tissue arise from the retina and extend out into
the vitreous humor. They are usually attached near the
dise, rarely directly to the latter. There is little doubt
that the condition is brought about through the organiza-
tion of retinal hemorrhages. The progress of the disease
is slow, but it usually leads to total blindness. Iridocycli-
tis or separation of the retina may occur, and the globe
finally undergoes atrophic changes. It is said that mer-
curial inunctions and potassium iodide are of benefit,

Retinitis Punctata Albescens (Mooren).—As indicated
by the name, in this affection the retina is studded over
with numerous small white spbts which are most numer-
ous around the dise and in the macula; the fovea, how-
ever, usually escapes. Central vision is reduced and
there are sometimes night blindness and contraction of the
peripheral field. The disease is extremely rarve and oc-
curs in young persons.

Consanguinity in the parents seems to be an important
factor in its occurrence and several members of the same
family may be attacked. Aside from the ophthalmosco-
pic pieture, it is thus very similar to retinitis pigmentosa.

Retinitis Circinata (Fuchs), a very rare disease of un-
known etiology, always occurring in elderly persons, is
characterized by the presence of a number of small white
spots situated around the macula in the form of a more
or less complete circle, with a diameter two or three
times that of the disc. Within the circle, but not quite
reaching its circumference, the macula shows a grayish
opacity. The white spotslie deeper than the retinal ves-
sels and sometimes are slightly pigmented. Small reti-
nal hemorrhages occasionally occur, especially in cases
of long standing. Along with these changes there are
diminution in central vision, limitation of the visual field,
and a small central scotoma. Vision gradually becomes
more and more defective, but absolute blindness does not
occur. Theaffection may be either monocular or binocu-
lar. According to Fuchg, the spotssometimes disappear,
but the disease is not benefited by treatment.

Retinitis Striata (Nagel), another very rare affection
of the retina, owes its name to the presence in the retina
of gray stripes situated in front of the pigment layer, but
behind the vessels. The stripes vary in width, but may
be three or four fimes as wide as a vein, They may run
irom the dise like radii, or they may have no special ar-
rangement. In addition to these strise the retina may
show pigmentary changes. The disease appears at an
early age, runs a chronic course, and although there is
some reduction in visual acuity, blindness does not gen-
erally result. The etiology and pathology of the aflec-
tion are unknown, though some observers hold the view
that the stripesare due to metamorphosis of hemorrhages,
as in the case of angioid streaks in the retina. L. Caspar
maintains that they are the result of a retinal separation
that has undergone spontaneous cure. Treatment is of
no avail.. :

Retinitis from exposure to bright light is sometimes met
with, occurring most often as the result of exposure of
the refina to sunlight during an eclipse (solar retinitis),
or less frequently to exposure to an electric arc light.
There is produced a central scotoma which may or may
not persist, and, later on, pigmentary changes may be
seen in the macula.

Snow biindness, which results from long exposure of
the eyes to the brilliant light reflected from large ex-
panses of snow, is not dependent, as might be thought,
upon retinal changes, but it is due to the photophobia
and blepharospasm resulting from a peculiar form of
conjunctivitis. Tt is said, however, that sometimes the
retina may be hyperemic, and that there may be some
actual diminution in visual acuity.

Amaurotic Family Idiocy (Tay).—In this very rare dis-
ease the retina presents an appearance as striking as it is
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characteristic. There is a grayish-white patch in the
macular region, about twice the size of the dise, the cen-
tre of which is occupied by a small red spot similar to
that seen in embolism of the central artery. Otherwise
the fundus appears normal, The disease makes its ap-
pearance within the first year of life, both eyes being
affected in the same way and the child showing marked
symptoms of idiocy. It occurs almost exclusively in
children-of Hebrew parentage, usnally attacking several
children of the same family.  Optic atrophy foliowed by
blindness gradually ensues, and death inevitably occurs
within a very short time, most often before the child
reaches the age of two years. Anatomically the chief
lesion found is an extensive degeneration of ‘the cells of
the cerebral cortex. According to Holden, there is a
similar degeneration of the large ganglion cells of the
retina, which, he thinks, gives the explauation of the oph-
thalmoscopie findings, since these cells are absent, in the
fovea and most numerous in the macula surrounding it.

Retinal atrophy is the final outcome of embolism of the
central artery, thrombosis of the central vein, and of the
severe form of retinitis. It also occurs as the result of
separation of the retina and in the late stages of glauco-
ma. It is characterized particularly by marked thinning
of the vessels, which sometimes hecome almost invisible,
and by secondary atrophy of the disc, the latter taking
on a pale dirty gray color and presenting an atrophic
excavation. Pigmentary changes not infrequently take
place in the retina. An apparently idiopathic form of
retinal atrophy is that known as chorioretinitis pigmen-
tosa (see Vol. I1L., p. 69), or more commonly as retinitis
prgmentosa.

SEPARATION OF THE RETINA, Amorio RETIN 2 —Nor-
mally the pigment epithelium of the retina is adherent to
the choroid, but not to the rest of the retina, the latter
simply being held in contact with it by the pressure of
the vitreous humor. In so-called detachments of the
retina the pigment layer is, in general, always left behind
and the condition should therefore be spoken of as a
separation, not as a detachment, although the latter is
the term almost universally used. In enucleated eyes,
these two portions of the retina separate with the great-
est ease, end indeed it is a difficult matter to obtain his-
tological specimens of the retina with the pigment layer
in sitn.  Notwithstanding this fact, however, separation
of the retina, though not rare, seldom occurs except un-
der conditions which in themselves are of a most serious
nature, Thus the most common conditions which lead
to it are advanced myopia, severe injuries, especially if
accompanied by loss of vitreous humor, iridocyelitis,
choroiditis, intra-ocular tumors, and hemorrhage. Idio-
pathicseparation (that is, separation of the retina without
obvious cause) does occur, however, and is most common
in youthandinold age. Animportant though uncommon
cause for retinal separation is albuminuric retinitis, espe-
cially that associated with pregnancy. (Plate L., Fig. 6.)

The large majority of separations are found below,
though in many cases they no doubt started elsewhere
and sank downward, the retina becoming reapplied af
the site of the original separation. Owing probably to
the position of the dise, separations are less frequent on
the nasal than on the temporal side. Localized separa-
tions at the maecula are rare. The best ophthalmoscopic
view of a retinal separation is to be obiained by the in-
direct method, though it is advisable also to make use of
the direct method, holding the instrument some distance
from the eye of the patient. In large separations that
have come far forward the retina can often be seen by
oblique illumination alone without the aid of an oph%hal-
moscope. Theretina, if the separation is recent, projects
forward into the vitreous humor as a tremulous, translu-.
cent, gray membrane, showing a greater or less number ot
folds over which the blood-vessels are seen to take a tortu-
ous course. The latter lose their light streaks and appear
smaller and also much darker than normal owing to the
reflection of light from the choroid behind. Ordinarily if
the media are clear the condition is readily recogmized,
but when the separation is flat and extensive the diag-

nosis is sometimes difficult. If the separation continues
to increase, as is usually the case, it ultimately becomes.
total, the retina remaining attached at the disc and ora
serrata only, and forming a plaited funnel behind the lens.
Most often, however, it cannot be seen with the ophthal-
moscope at this stage owing to lenticular or vitreous
opacities. In the case of intra-ocular tumors, distinetion
should be made between an actual separation of the ret-
ina and the lifting up of the latter, due to the growth of
the tumor beneath it. While the retina is attached to
the tumor it is of course not tremulous, shows no folds,
and the color of the tumor may be recognized through it.
Even very small tumors, however, may early cause com-
plete separation of the retina, and when this takes place
the separated retina differs in no way from that which
occursunder other conditions. The portion of the retina
first to become separated is usually that covering the tu-
mor, but not infrequently this portion of the retina never
becomes separated and is overgrown and destroyed by
the tumor cells. Even when this is the case, the Temain-
ing portion of the retina usually undergoes separation.

The apparent color of the separated retina depends
upon that of the subretinal fluid; if the latter is tinged
with blood, the retina takes on a greenish color, Owing
to degencrative changes, the retina very soon becomes
opaque, but it finally becomes translucent again when
atrophy sets in. Quite frequently ruptures can be de-
tected in separated retinse.

The tension of the eye as a rule is diminished and the
anterior chamber is deep, the iris frequently showing
iridodonesis. Where the separation is due to an intra-
ocular growth, the tension is almost always increased, or
at least not diminished, a fact of great diagnostic impor-
tance. Liquefaction of the vitreous humor in association
with vitreous opacities is common, and in old cases cata-
ract and a low grade of iritis are apt to oceur.

The separated retina frequently is edematous and
shows hyperplasia. Calecification, more rarely ossifica-
tion, may occur, and cholesterin erystals may form in
it. Pigmentary changes and hemorrhages are not often
seen. Rarely cysts are formed. The blood-vessels re-
main pervious for a considerable length of time, but
many of them finally show sclerosis and thrombosis.
The nervous elements of the retina atrophy, and the
layer of rods and cones soon undergoes maceration owing
to the lack of the nourishment normally furnished by the-
choroid.

The manner in which separation of the retina is brought
about is apparent in a large number of cases, but in an
equally large number it is a matter of dispute. Cyeclitis.
produces ‘separation by the contraction of exudates that
have been poured in the vitreous chamber. Choroiditis
may produce it in a similar manner, or by giving rise to
exudates which collect in front of the rods and cones.
Traumatic separations are produced in several ways.
When occurring immediately or soon after an injury or
operation they are usually due to hemorrhage or to the
loss of vitreous humor, which by lowering the intra-ocu-
lar tension allows serum to collect behind the retina. In
other cases the retina is ruptured by the injury and the
vitreous humor passes behind it through the rupture.
The separations that occur some time after the injury are-
due to the tranmatic cyclitis and choroiditis that have been
set up. Foreign bodies in the vitreous chamber may
cause separation of the retina if they produce a severe:
inflammatory reaction; but, onthe other hand, they may
remain attached to the retina for years without separa-
tion resulting. Finally, spontaneous subretinal hemor-
rhages from any cause, glaucoma for instance, may pro-
duce separation of the retina.

To explain other cases of separation a number of
theories have been advanced. In myopia it seems clear
that the elongation of the eyeball plays the chief réle,
but the exact way in which it does so is not certainly
known. Iwanoff found that in myopic eyes the vitreous
body became separated from the retina posteriorly, and
that the preretinal space thus formed was filled with se-
rum; but he failed to explain satisfactorily how this led
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to retinal separation. De Wecker suggested that the lat-
ter was due to spontaneous rupture, permitting the se-
rous fluid to find its way behind the retina. Leber and
Nordensen maintain that in the large majority of cases
retinal separation is due to a fibrillar condition of the vit-
reous body leading to its shrinkage and hence fo traction
upon the retina. The peculiar condition of the vitreous
body is said to be dependent upon a chronic choroiditis.
Suddenly developing separations, according to this
theory, are due to rupture of the retina resulting from
the traction. Raehlman, however, has called attention
to the fact fhat the fibrillar condition of the vitreous
body, noted by Leber and Nordensen, may be secondary
to the separation, and that separations may occur when
the vitreons body is perfectly fluid. He holds the view
that a process of diffusion plays the most important part
in the production of retinal separations. According to
his diffusion theory, an albuminous exudate first collects
behind the retina, and then fluid passes by diffusion from
the vitreous body through the retina, gradually increas-
ing the amount of fluid behind the latter, and separating
the retina more and more from the choroid. It seems al-
most self-evident that separation of the retina having
once begun, the process of diffusion must play an impor-
tant part in carrying it on to completion.

Among the early subjective symptoms of retinal sepa-
ration are photopsie, chromatopsige, and metamorphopsia,
followed by the appearance of a dark cloud which
obscures part of the visual field and produces a positive
scotoma. Vision af the macula is maintained so long as
the separation has not involved this region, but it is apt
to be impaired in any case. The separated retina may
retain light perception for a short time, and if it soon be-
comes readapted, it may completely resume its function.
Thus the macula may be separated at first and then be-
come reapplied to the choroid and regain its function as
the separation sinks lower down. But the prognosis in
retinal separations is very unfavorable, though in rare
instances a spontaneous cure has resulted. Small sepa-
rations occurring after an injury or as the result of reti-
nitis, such as albuminuric retinitis, offer the best progno-
sis so far as the separation itself is concerned. Usually
the separation inereases until it is complete and there is
absolute blindness. The prognosis is particularly unfa-
vorable in myopic cases because there is no way in which
we may combat the myopia. Idiopathic separation also
has a highly unfavorable prognosis.

Until recently the method of treatment considered most
satisfactory was rest in bed and the administration of
diuretics, diaphoretics, and purgatives, in the hope of
causing absorption of the subretinal fluid; but of late
much more brillianf results have been obtained by re-
peated subeconjunctival injections of normal or physi-
ological saline solutions. Unfortunately, however, even
after this method of treatment recurrences are common.
Many surgical measures have been tried, but with indif-
ferent success; incising the retina, withdrawing the sub-
retinal fluid by meansof a syringe, and injecting iodine
with the purpose of setting up an adhesive inflamma-
tion, have all been recommended, but it is likely that
they will be generally replaced by the method of sub-
conjunetival injections.

SUBRETINAL CysticErRcus.—The cysticercus has been
found as a parasite within or heneath the retina, but the
condition is an extremely rave one, especially in this
country. Af first the retinal separation produced is lo-
calized over the parasite, and the movements of the lat-
ter can sometimes be observed under it. The vitreous
humor soon becomes cloudy and the retinal separation
becomes total, producing complete blindness, and the eye
finally undergoesatrophic changes. Sometimes the para-
site works its way through the retina into the vitreous
humor. Drugs given with the object of killing the para-
site have always proved ineffectual. When the attempt
is made sufficiently early, the entozoon may be success-
fully removed by operation with preservation of si ght.

TuMogs oF THE RETINA.  (See Vol. IV., p. 112.)

Frederick Herman Verloelf.
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RETROPERITONEAL TUMORS.—This subject has re-
ceived its full share of attention during the past decade
and with satisfactory results. That it is still at the pres-
ent time a subject of much thought and earnest research
cannot be denied. Thus far, investigations go to show
that in the past there have been much confusion in the
pathology of these growths, many errors in diagnosis,
and not a very satisfactory record regarding operative
interference. Like many other problems in this great
field of surgery, an early, careful study of the case, a
judicious weighing of all symptoms, subjective and ob-
jective, an experienced touch, no haste, are doing much
to place on a more secure hasis of classification these rare
growths. Careful workers in the pathology of these tu-
mors are doing much to clear up doubttul points, and
establish on a more secure basis their true nature. Oper-
ating surgeons, when the tumor has obtained full size,
have not found the work of removal at all encouraging,
yet it is plainly to be observed that when the growth has
been reached early, a fair percentage of recoveries has
been secured.

A careful study of retroperitoneal tumors shows that
many of them are of a mixed variety, containing the ele-
ments of both lipoma and myxoma, tissues which are,
histologically, very closely associated.

Both of these tissues are found normally in the retroperi-
foneum, and doubfless many of these growths arise, under
suitable conditions, from congenital neoplasms. These
tumors are sometimes active in their growth, often be-
come cystic, and at times reach immense proportions.
Cases are reported of tumors of this kind weighing eighty
pounds. The distribution of the elements is very diverse,
The fat may be regularly distributed throughout tlic
tumor or may occur as islands located here and there
These growths are very often cedematous, and by chemi
cal analysis present a large percentage of mucin. The
microscope, besidesrevealing the usual elements of lipoma
and myxoma, very often reveals a numerous round-celled
infiltration in the stroma of the growth, pointing to a sar
comatous element in their character. While not present
ing all the features of active malignancy that carcinoma
and sarcoma do, yet they often show a marked tendency
to recur locally when removed.

Clinical histories and pathological research both show
that tumors containing embryonal elements are very apt
to be malignant; indeed, it may truly be said that they
are always so.

The tumors found in the kidneys of young children
are, for the most part, mixed tumors, chiefly myosarco-
mata. Many are surely congenital, and are an example of
a new growth developing from embryonal tissue. They
have, by Grawitz, recently been compared to a series of
embryonal growths which spring from the suprarenal
capsules, and have the appearance of adipose tissue, but
are usually sarcomatous. (Orth, “Pathologische Diag-
nostik.”)

Even though the tumor may not at first present the con-
dition of true malignancy, yet the operative surgeon has
learned to know that the semi-malignant growth is very
apt to return either in the cicatrix or in the neighboring
connective tissues, and to involve important structures,
such as the large secreting glands or the lymphatics.

A careful investigation of the reported cases, together
with an examination of all accessible works on path-
ology, impresses one with the belief that the most fre-
quent origin of these growths is in the connective tissue
of the capsular envelope of the kidney; the next most
frequent seat being the suprarenal capsules.

Mr. Hulke, of Middlesex Hospital, reports a case of
myxoma which enveloped the left kidney and upon
which he operated. A median section was made through
the tumor when it presented itself. The incision was
continued through the posterior blade of the peritoneum,
just beyond the descending colon. The tumor proved to
be a myxoma, and, although the patient recovered from

the operation, the growth returned locally. The kidney
was not involved by the tumor, and could have been
enucleated.
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The growths embraced in thisclass are peculiar in sev-
eral respects. None can be said to be absolutely benign,
even those which are made up entirely of the histological
clements of either lipoma, fibroma, or myxoma, and not-
withstanding the fact that they do not tend to the forma-
tion of metastases or to the infiltration of immediately
surrounding tissues. It is true that they show no great
tendency to recurrence when completely removed, yet
from the great size to which they develop, and from their
tendency to undergo degenerative changes, they cannot
be classed as innocent growths. 4

The late Dr. John Homans, of Boston, has called atten-
¢ion in two papers to the reported cases of pure lipoma,
among which were some on which he had himself oper-
ated.

Subserous lipomas rarely of themselves reach a large
size. However, those going out from the peritoneurn
may be of sixty pounds’ weight. Lipomas are usually
slow-growing, the subserous particularly so. Subeuta-
neous lipomas sometimes grow rapidly after remaining
stationary for years. Lipomas seldom change to other
varieties, but they may primarily be mixed in character
—myxolipomas.

The character of the latter group ean never be deter-
mined with certainty without careful microscopical ex-
amination, as many growths having the appearance of
lipomatous tissue often have the elements of myxoma and
sarcoma as well. They may reach great size, but show
no disposition to return after remov

Sir Spencer Wells reports, in his first edition of “ Ab-
dominal Surgery,” a case in which the removal of such a
growth was undertaken, with fatal results.

Sarcomas, either in typical form or in combination
with myxomatous, lymphomatous, or fibromatous tissue,
also occur, and have been observed quite often. Many
of the tumors which have been described as sarcomas of
the mesentery were doubtless retroperitoneal sarcomas,
arising at the root of the mesentery and presenting them-
selves anteriorly, after separating its folds.

Carcinomas are very rare, and present the strongest
type of malignangy. Theyare of the hard, solid variety,
soon forming deep and firm attachments, and offering lit-
tle to ke hoped for from an operation.

Varieties such as fibroma and cystoma have been ob-
served. It may be said of the latter, for the most part,
that they eitlier spring from the walls of the pelvis, or
from the subperitoneal connective tissue of that region.
Virchow looks upon this series of growths as being an-
alogous to those tumors which arise from the deep tissucs
of the neck.

A few remarks may be made in regard to the starting-
point and relationg of all these growths. Those which
spring from the walls of the pelvis encroach upon or in-
volve the bladder, uterus, and rectum, very often pre-
senting features which are exceedingly perplexing in
diagnosis. The origin of a smaller number is reported
respectively as from the retroperitoneal lymphatics, the
bodies of the vertebree and hones of the pelvis, and the
root of the mesentery. In by far the greater proportion
of the cases no exact origin is given: indeed, from the
subsequent changes in anatomical relations, it would
seem quite impossible to determine the exact point of
origin of many of the very large retroperitoneal new
growths. They have almost uniformly presented them-
selves in the line of the least resistance, that is, anteriorly.
In my case, reported in the American Journal of the Medi-
cal Sciences, January, 1892, the tumor presented itself in
the back—a condition which can be attributed to its ori-
gin from the extreme upper border of the kidney, where
it was less completely bound down by the lnmbar mus-
cles and fascia.  When the growths have reached a sufli-
cient size to attract the attention of the patient, they are
found presenting themselves at cither side of the umbili-
cus, somewhere in the region of the lateral lines drawn
in the arbitrary divisions of the abdomen into regions,
aithough they may appear centrally. As the growths
increase in size the viscera are displaced, not infrequently
completely to the opposite side, although those growths
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which spring from the left kidney may have the descend-
ing colon externally. Owin g to‘circu]atory disturbances
within them, and fo their liability to a subsequent ma-
lignant infiltration, as well as to the development of
L‘nc]u:ctic conditions, they present, clinically, features
which suggest a condition almost immediately hazardous
to life.

As with any large abdominal growth, there is always

a certain degree of encroachment upon the thorax and
pressure upon other organs. In my second case, the
tumor pushed the inferior horder of the liver up to the
fourth intercostal space, while the cacum and ascending
colon were displaced toward the left side of the abdo-
men.
: DI.\GK()_S.ISAﬁNUtME'itllStﬂllflillg our constantly increas-
Ing experience in abdominal surgery, we must admit that
an exact diagnosis as to the true nature of these growths
Is not always possible. Nor can it be said to be abso-
lutely necessary, especially in the lesser and more mov-
able varieties.

I cannot well imagine a more severetask for a writer
than to attempt to outline the symptoms and diagnosis
of a condition whicl:, until the present time, has hﬁfﬂcd,
quite without exception, the skill of all who have met
with it. Yet, recognizing the importance of the factor
of exact diagnosis, especially in abdominal surgery, 1
wish o call attention to all such symptoms as may be
associated with these growths, and, after carefully
weighing them, put together what seems useful.

In the first place, there is not a single symptom that is
pathognomonic, and we are dependent for diagnosis upon
the process by exclusion. Diseases and neoplasms of the
uterus and its appendages, of the liver and the vall blad-
der, of the spleen, pancreas, and kidney, are fo be ex-
cluded, as well as ancurism of the am'l.ﬁ, tumors of the
mesentery, and of the abdominal walls.

The sex of the patient or the history of the case may
enable one to exclude the organs of generation at once,
and bimanual examination will ravely fail to locate the
uterus and its appendages and determine any pathologi-
cal changes in them. Pelvie congenital cysts from the
spinal cord or membranes should not be lost sight of.
Subperitoneal .fibroids are the only ones likely to be con-
founded with this condition; buf then uterine fibromas
are more easily movable within the abdomen, and their
attachment to the nterus can be madeout. Solid tumors
of the ovary and broad ligament present greater diflicul-
ties, which at times cannot be surmounted,

Diseases of the liver, together with new growths of that
organ, have very often been mistaken for retroperitoneal
neoplasms. Hypertrophic eirrhosis, amyloid degener-
ation, hepatic abscess, hydatids, obstruction of the cys-
tic duct, and distention of the gall bladder, together with
carcinoma and sarcoma, present physical signs which
may be confounded with retroperitoneal tumors. The
history of the case, together with a painstaking weighing
of general symptoms, will naturally assist in clearing a
doubtful diagnosis.

Disturbances of biliary excretion may occur from
pressure on the common duct by the tumor. Again, tu-
mors of the liver always move synchronously with the
respiration. Refroperitoneal ones do not, as a rule,
Very often a line of resonance is found between liver and
tumeor, which at once shows that the growth is not con-
nected with the former organ.

My own experience teaches me that growths connected
with the spleen make the caseat times very embarrassin g.

It has been said that the differentiation from hypertro-
phy and tumors of the spleen presents less difficulty than
does the differentiation from tumors of the liver. Here
palpation and percussion will be quite sufficient, if em-
ployed to locate the spleen in its normal position. Tu-
mors of the omentum lack the fixed position of these
growths, The absence of digestive disturbances, with
fatty stools, will serve to exclude the rare new growths
of the pancreas.

As stated, many of these tumors have their origin in
the capsule of the kidney, or in the connective tissues
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